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Held  in  Philadelphia.  Pa..  May  13.  14  and  15.  1912. 


PRESIDENT'S    ADDRESS. 

Fellow  members  of  the  American  Laryngological.  Rhinological 
and  Otological  Society.  I  greet  you,  and  in  behalf  of  the  com- 
mittee on  arrangements.  I  welcome  yon  to  our  City  of  Brotherly 
Love  and  to  this  the  eighteenth  annual  meeting  of  our  organiza- 
tion. 

It  is  not  my  intention  this  morning  to  take  up  your  time  with 
8  formal  address,  but  only  to  say  a  few  words  that  may  be  appro- 
priate and  necessary. 

First  of  all.  allow  me  to  thank  yon  for  the  signal  honor  which 
yon  have  conferred  upon  me  in  making  me  your  president.  To 
have  the  confidence  of  one's  fellows  in  this  way  is  indeed  a  thing 
greatly  to  be  apprei  iated  and  long  to  be  remembered.  I  had  no 
notion  that  to  be  president  is  such  a  delightful  occupation.  It 
has  been  to  me  one  round  of  pleasure,  and  the  work  connected 
with  it — owing  to  the  great  efficiency  of  our  Secretary — has  been 
of  a  negligible  character.  The  fact  is  that  with  Dr.  Harris  as 
secretary.  I  see  no  real  reason  for  a  president  at  all.  except  to 
have  someone  to  whom  he  may  make  suggestions. 

Among  the  other  delightful  things  connected  with  my  term  of 
office  have  been  two  or  three  winter  vacation  trips  such  as  I  have 
never  before  felt  that  I  could  afford  to  take.  The  first  one  was 
to  Newark.  New  Jersey,  to  meet  the  fellows  of  the  Eastern  Sec- 
tion under  the  chairmanship  of  our  friend.  Dr.  Corwin.  This 
meeting  was  eminently  successful  both  from  a  scientific  and 
social  point  of  view. 
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My  next  trip  was  to  New  Orleans  to  visit  the  Southern  Section 
under  the  chairmanship  of  our  colleague.  Dr.  Joachim,  and  this 
was  the  banner  meeting  of  them  all.  In  fact,  I  think  never  before 
has  a  section  meeting  had  so  many  scientific  papers  and  so  many 
altogether  enjoyable  features.  I  take  this  occasion  to  thank  Dr. 
Joachim  again  for  the  splendid  work  that  he  did  in  connection 
with  his  meeting  in  New  Orleans. 

Directly  from  the  delightful  summer  weather  of  the  Southland, 
in  which  overcoats  and  wraps  gave  place  to  summer  clothing,  we 
journied  to  Cincinnati  and  encountered  en  route  a  regular  bliz- 
zard from  "Chicago  and  the  West,"  which  made  it  impossible 
for  many  of  the  members  to  reach  the  place  at  all.  The  meeting, 
however,  was  an  enjoyable  one  and  in  all  respects  entirely 
successful. 

The  meeting  of  the  Western  Section  followed  so  hard  upon  the 
others  that  it  seemed  quite  impossible  for  me  to  go  Denver,  and 
I  was  obliged  to  decline  the  numerous  invitations  of  the  chair- 
man. Dr.  Gallaher. 

Full  reports  of  the  section  meetings  will  be  given  to  you  in  a 
few  minutes  by  the  various  chairmen,  and  they  will  show  yon 
what  good  work  has  been  done  by  our  fellows  during  the  year. 

A  word  now  in  commendation  of  the  program.  I  assure  you 
that  it  pleases  me  very  much,  and  the  distinctive  features  of 
which  I  am  particularly  proud  originated  independently  of  even 
a  suggestion  from  me.  I  am  flattering  myself,  however,  that  my 
position  as  president  may  have  had  some  sort  of  telepathic 
influence  upon  the  committee  when  they  chose  to  have  a  sym- 
posium on  the  voice  and  also  one  on  orthodontia.  You  know 
that  for  years  I  have  stood  for  the  so-called  "borderland"  topics 
in  our  specialty,  and  therefore.  I  consider  it  in  the  nature  of  a 
compliment  to  myself  that  these  important  subjects  should  be 
included  in  the  deliberations  of  this  meeting. 

Artistic  vocalization  and  articulation,  and  adequate  hearing 
power,  are  all  the  natural  results.  (1)  of  normal  physical  condi- 
tions in  the  throat,  nose,  and  ear.  and  (2)  of  a  normal  co-ordinate 
action  of  the  entire  neuro-muscular  system,  and  if  we  laryngo- 
logists,  rhinologsts.  and  otologists  would  progress  with  this  pro- 
gressive age.  we  cannot  afford  to  ignore  these  facts. 

The  general  surgeon  may  do  our  operative  work  and  the  gen- 
eral practitioner,  of  course,  may  and  should  take  care  of  the 
general  health  of  our  patients,  but  we  should  not  leave  wholly  to 
the  teacher  the  difficult  problems  involved  in  phonation.  articu- 
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lation,  and  audition.  The  work  of  the  singing  teacher  and  the 
elocutionist  should  be  carefully  co-ordinated  with  that  of  the 
laryngologist.  rhinologist.  and  otologist,  because  we  are  all  striv- 
ing toward  a  common  end.  which  is  not  only  to  conserve  the 
health  of  the  individual,  but  to  improve  the  functions  of  his 
respiratory,  phonatory,  and  articulatory  organs. 

The  symposium  on  the  voice  in  this  meeting  raises  the  question 
as  to  whether  voice  production  is  a  science  or  an  art.  The 
teacher  hitherto  has  looked  upon  it  as  an  art  and  the  physician 
would  like  to  regard  it  as  a  science.  Mr.  Dooley  says  that  if 
Christian  Scientists  had  more  science,  and  physicians  more 
Christianity,  it  wouldn't  make  any  difference  whom  you  call  in 
so  long  as  you  have  a  good  nurse ;  and  so  it  is  our  function,  per- 
haps, to  put  a  little  more  science  into  the  vocal  teacher's  art 
and  a  little  more  art  into  the  otolaryngologist's  medicine  and 
surgery. 

We  may  be  sure  that  we  can  teach  something  to  the  teachers  of 
voice  production,  but  we  should  at  the  same  time  have  open  minds 
for  reciprocal  instruction  from  them. 

The  symposium  on  orthodontia  also  seems  to  me  to  be  a  timely 
one,  and  it  will  doubtless  serve  to  bring  the  two  specialties  into 
a  closer  union,  thus  helping  to  solve  the  various  problems  con- 
cerning which  there  may  be  an  honest  difference  of  opinion.  1!' 
we  could  all  know  everything  and  do  everything  equally  well,  of 
course,  there  would  be  no  specialists,  and  one  great  object  of  a 
meeting  like  this  is  to  increase  our  knowledge  and  skill,  and  thus 
broaden  our  sympathies  and  enable  us  to  break  down  the  barriers 
that  seem  to  exist  between  our  own  kindred  specialties. 

I  now  declare  the  18th  Annual  Meeting  of  our  Society  open 
for  scientific  business. 


STRICTURES  AND  DIVERTICULA  OF  THE  ESOPHAGUS. 

By   GEORGE   F.   KEIPBR,  M.   D.,  LaFayette,   Ind. 

To  the  office  of  the  laryngologist  now  and  then  come  patients 
complaining  of  difficulty  in  swallowing  food  and  regurgitation 
thereof.  Supposing  that  the  throat  is  at  fault  they  come  thus  either 
on  their  own  initiative  or  sent  by  their  family  physicians.  The 
number  in  the  course  of  a  year  is  fortunately  not  large  and  yet  it 
behooves  us  to  be  as  well  prepared  as  though  a  much  larger  number 
presented  itself.  Some  are  indeed  in  a  very  wretched  condition  be- 
cause of  their  infirmity  and  excite  extreme  pity  from  even  the 
stoutest  heart. 

Scant  attention  has  been  given  this  subject  by  the  members  of 
this  society  since  its  organization.  I  find  in  looking  over  the  Tran- 
sactions, that  but  a  very  few  papers  have  been  presented  on  the 
subjects  of  strictures  and  diverticula  of  the  esophagus.  No  papers 
were  presented  until  1908.  In  the  Transactions  for  that  year,  J. 
Payson  Clark  writes  a  short  article,  very  excellent,  describing  a 
case  of  stricture  of  the  esophagus  dilated  through  the  esophago- 
scope  He  advised  the  swallowing  of  a  silk  thread  the  other  end 
being  fastened  to  the  cheek  by  a  piece  of  adhesive  plaster.  The 
thread  was  used  to  guide  the  dilator  through  the  stricture.  He 
thus  antedates  in  1907  the  publication  of  Mixter  in  1909  on  this 
very  subject. 

In  the  Transactions  for  1909,  Ingalls  presented  a  paper  of  three 
pages  on  esophagoscopy  with  only  a  line  and  a  half  on  its  value 
in  the  diagnosis  of  strictures  and  diverticula  of  the  esophagus. 
Halstead  gives  two  and  one.  quarter  pages.  Mosher 's  very  excellent 
article  in  the  same  Transactions  relates  very  largely  to  the  location 
and  removal  of  foreign  bodies  in  the  esophagus,  giving  a  description 
of  a  mechanical  dilator  for  strictures  of  the  esophagus. 

These  are  all  the  papers  presented  to  this  society  to  date  either  in 
general  or  sectional  meetings. 

Before  the  Section  of  Laryngology  and  Otology  of  the  American 
Medical  Association,  but  one  paper  on  these  subjects  has  been  pre- 
sented to  date  and  that  one  by  Mosher  in  1906  on  "The  Examina- 
tion and  Surgery  of  the  Upper  End  of  the  Esophagus."  In  this 
article  Mosher  recommends  the  swallowing  of  the  silk  thread  to 
act  as  a  guide  to  instrumentation  in  the  esophagus.  It  looks  as 
if  he  antedated  both  Clark  and  Mixter  in  this  device. 
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For  so  important  an  organ  and  subject,  but  little  has  been  writ- 
ten the  world  over.  According  to  Goldstein's  Review  for  1909 
there  appeared  a  total  of  56  papers  in  all  languages.  Nine  articles 
were  written  in  English,  of  which  Americans  contributed  seven, 
one  of  which  was  by  our  fellow  member,  John  J.  Kyle.  In  Gold- 
stein's Review  for  1910  we  find  recorded  the  appearance  of  97 
articles  in  which  eleven  are  in  English  and  all  by  American 
writers. 

The  best  expositions  of  the  subject  will  be  found  in  Chevalier 
Jackson "s  hook  on  Tracheo-Broneoseopy.  Esophagoscopy  and  G  s- 
troscopy,  and  Bruenings  late  work  on  Bronoscopy. 

So  then  but  little  has  appeared  upon  this  subject  in  all  the  lan- 
guages of  the  world  and  very  much  less  in  any  one  language. 

The  Anatomy  of  tht  Esophagus.  The  esophagus  is  ten  inches 
long  in  the  adult.  It  begins  ;it  the  level  of  the  cricoid  cartilage  and 
its  opening  is  six  inch.es  distant  from  the  upper  incisor  teeth.  Hence 
from  the  upper  incisor  teeth  it  is  sixteen  inches  to  the  diaphragm. 
The  arch  of  the  aorta  crosses  ii  at  ten  inches  from  the  upper  in- 
cisor teeth. 

It  is  composed  of  three  layers — (1)  an  outer  muscular  layer.  (2) 
a  connective  tissue  layer,  and  I  '■'>  I  an  inner  layer  of  mucous  mem- 
brane. 

The  outer  muscular  layer  is  composed  of  longitudinal  and  circu- 
lar fibres,  the  latter  inner.  The  anterior  longitudinal  fibres  are 
attached  to  the  cricoid  cartilage.  The  inner  circular  layer  is  a  con- 
tinuation downward  of  the  fibres  of  the  inferior  constrictor  muscle. 

The  upper  end  of  the  esophagus  is  a  slit  place  transversely,  about 
one  inch  vide.  It  gradually  assumes  the  character  of  a  tube  as  it 
descends  and  when  it  reaches  the  diaphragm  it  is  nearly  circular. 
The  cricoid  cartilage  acts  as  a  stopper  to  the  esophagus  and  clos  - 
it  to  insult  from  without  by  pressing  it  back  against  the  vertebral 
column. 

According  to  Stark,  there  are  four  constrictions  normally: — 
CI)  at  the  cricoid.  (2  ;t  the  crossing  of  the  aorta,  (3)  at  the  left 
bronchus  and  (4)  at  the  diaphragm.  The  transverse  diameter  is 
practically  one  inch  all  the  way  down  and  the  anterio-posterior 
diameter  varies  from  three  fourths  of  an  inch  at  the  cricoid  to  one 
inch  at  the  cardia. 

It  is  quite  distensible.  A  one-half  inch  bougie  ought  to  pass 
easily  throughout.  It  is  hardly  wise  to  exceed  a  three-quarter  inch 
bousrie  however. 
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The  esophagus  passes  a  little  to  the  left  of  the  middle  line  of 
the  trunk  for  the  most  part.  At  the  fourth  dorsal  vertebra  it  is  in 
the  mid-line.  At  the  stomaeh  it  is  again  to  the  left  and  at  the 
eleventh  dorsal  vertebra. 

''The  lymphatics  of  the  pharynx  enter  the  mediastinal  and  cer- 
vieaJ  glands  so  that  in  suspected  cancer  of  the  esophagus  the  glands 
at  the  foot  of  the  neck  should  be  examined."  (Mosher) 

Stricture  of  tin:  Esophagus.  Stricture  of  the  esophagus  may  be 
divided  into  two  classes: — (1)  Spasmodic,  (2)  Organic. 

In  the  first  instance  the  stricture  relaxes  of  itself,  in  due  course 
of  time.  A  case  of  this  kind  occurred  in  my  practice  about  fifteen 
years  ago.  An  aged  dentist.  Dr.  V.  about  once  a  year,  for  a  num- 
ber of  years,  was  troubled  with  inability  to  swallow.  The  stricture 
was  located  ten  inches  from  the  upper  front  teeth.  Invariably 
after  the  lapse  of  three  or  four  days  it  would  suddenly  relax  with- 
out any  interference  whatever.  Swallowing  was  of  course  resumed 
normally. 

In  organic  stricture  we  have  either  a  deposit  of  cicatricial  tis- 
sue in  the  Avails  of  the  esophagus  or  extraneously  pressure  upon  the 
esophagus  by  a  new  growth,  or  aneurysm. 

Organic  stricture  may  be  subdivided  as  follows: — 

(1)    Inflammatory:    (a)    Acute:    Due   to   swallowing   caustics. 
(b)    Chronic:    (a)    Cicatricial,   ulcerative,   luetic,  traumatic, 
post  operative,    (b)    .Malignant:   carcinoma. 
2)     Non-Inflammatory :     (a)     Benign:    polypi,    papillomata, 
fibromata,     angiomata,     cystoraata,     adenomata,     lipomata, 
myomata.  (b)  Compression:  struma,  aneurysm  of  the  aorta. 
spinal  deformities,  cervical  tumor,  mediastinal  tumor. 
Fifty   percent,   of  careinomata   occur   at   the  cardia,  where  the 
esophagus  enters  the  stomach.  40'"','   at  the  bifurcation  of  the  trachea 
ami  10',    in  the  cervical  portion  of  the  esophagus. 

Cubbins  (Annals  of  Surgery,  Vol.  Xliii,  p.  942)  reported  a  case 
of  esophageal  polypus.  The  patient  was  forty-seven  years  of  age. 
The  tumor  was  accidentally  discovered  while  giving  the  patient  an 
anaesthetic  for  the  reduction  of  a  dislocated  shoulder  joint.  The 
patient  vomited  and  during  the  act,  the  tumor  was  extruded,  and 
protruded  four  inches  from  the  mouth.  The  patient's  wife  objected 
to  its  removal  and  it  was  replaced.  Subsequently  several  attempts 
at  extrusion  resulted  negatively.  At  the  end  of  three  months  the 
obstruction  to  the  passage  of  food  and  water  became  so  great  that 
lateral  esophagotomy  had  to  be  performed  for  its  removal.     It  was 


STRICTURES    AND    DIVERTICULA    OF    THE    ESOPHAGUS.  r 

found  attached  to  the  anterior  wall  of  the  esophagus  at  the  level 
of  the  cricoid  cartilage.  Its  length  was  six  and  one-half  inches. 
its  diameter  was  two  inches  and  its  pedicle  was  three-eights  of  an 
inch.    It  weighed  about  seven  ounces,  troy. 

Benign  strictures  are  most  common  in  the  upper  portion  of  the 
esophagus. 

Etiology.     The  etiology  is  practically  outlined  in  the  classification 
given  above. 

Symptoms.     The  symptom  of  all  symptoms  that  brings  the  patient 
to  the  physician  is  difficulty  in  swallowing. 


FIGURE   1. 

Course     taken      by 
thread   is   not   taut. 


bougie     when 


Course     taken     by 
thread    is    held    taut. 


FIGURE   2. 
bougie     when 


Diagnosis.  Since  the  introduction  of  the  illuminated  esophago- 
scope  the  diagnosis  of  either  stricture  or  diverticulum  of  the  esopha- 
gus cannot  be  considered  to  be  complete  without  its  use. 

The  introduction  of  the  Roentgen  ray  has  been  of  great  value 
and  every  case  of  stricture  should  be  examined  thus  both  antero- 
posterior^* and  laterally,  after  filling  the  esophagus  full  of  subni- 
trate  of  bismuth  dissolved  in  either  gum  acacia  or  boiled  starch. 

These  means  should  be  resorted  to  before  a  bougie  is  passed.  I 
do  not  believe  in  the  indiscriminate  passage  of  bougies  blindly  into 


o  GEORGE    F.    KEIPER. 

the  esophagus  either  for  diagnosis  or  treatment,  without  being  sure 
by  a  careful  examination  previously  made  that  such  treatment  is 
not  contraindicated. 

In  thirty-four  eases  of  cicatricial  stricture  that  were  examined 
post-mortem  from  1877  to  1886  in  the  Pathologic-Anatomic  Insti- 
tute in  Vienna,  death  was  due  to  perforation  by  the  bougie  in  ten 


FIGURE   3. 

X-ray  picture  showing  the  location  of  the  diverticulum.  The  esophagus 
was    filed   with    bismuth    subnitrate   before   the   negative   was   taken. 

eases.  Of  course  this  was  before  the  days  of  the  Roentgen  ray  and 
the  esophagoscope. 

Ochsner  however  believes  that  the  esophagoscope  gives  us  no 
more  information  than  does  the  simpler  methods  of  examination 
with  the  bougie. 

Before  passing  any  instrument  into  the  esophagus  the  patient 
should  be  examined  for  aneurysm  of  the  aorta,  high  blood  pres- 
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sure  due  to  advanced  and  pronounced  angio-sclerosis,  and  pro- 
nounced heart  incompetency.  False  teeth  if  present  should  be  re- 
moved and  the  patient's  stomach  should  be  empty.  The  patient 
should  be  given  one-fourth  grain  of  morphia  sulphate  with  one- 
one-hundredth  of  a  grain  of  atropia  sulphate  one-half  hour  before 
the  examination.  It  is  best  to  anesthetize  the  esophagus  with  a 
four  per  cent,  solution  of  cocaine. 

Prognosis.  The  prognosis  of  these  eases  will  depend  upon  the 
cause.  If  malignant  it  is  hopeless.  11  otherwise  and  due  to  stricture 
within  the  esophanu^,  by  the  means  of  bougies  the  condition  may  be 
relieved. 

In  iif  tin  nl .  In  cicatricial  stricture,  no1  malignant,  resort  must 
be  had  to  dilatation  and  if  the  stricture  be  very  tight  and  the 
lumen  of  the  esophagus  very  small,  to  cutting  as  recommended  by 
Lerche  of  St.  Paul.  (Surgery,  Gynecology  and  Obstetrics,  Oct.,  1910), 
or  the  method  of  Allen  (New  Orleans  Medical  and  Surgical  Jour- 
nal, Jan.  19.10)  may  be  used.  In  a  case  of  this  kind  he  fastened 
two  line  bird  shot  on  the  end  of  a  stout  piece  of  silk  thread  and 
had  the  patient  swallow  the  shot  while  holding  the  other  end. 
When  the  shot  were  fed  to  pass  the  stricture,  they  were  withdrawn 
and  larger  ones  substituted  until  finally  the  patient  was  able  to 
swallow  bullets  as  large  as  pecan  nuts. 

This  certainly  seems  to  be  a  safe  procedure  and  easily  accom- 
plished. 

Lerche  10  (loc.  cit.)  recommends  the  passage  of  filform  bougies, 
like  those  that  the  genito-urinary  surgeons  use,  until  one  passes  the 
stricture.  On  such  a  bougie  he  passes  a  small  bulbous  bougie  and 
then  larger  ones  gradually,  lie  also  through  the  esophagoscope 
passes  a  very  fine  knife  of  his  own  device  and  cuts  the  stricture 
radially.  This  is  then  bougied  to  keep  the  cut  surfaces  from  unit- 
ing. In  one  of  my  own  cases  1  have  used  the  knife,  but  not  since 
the  introduction  of  the  esophagoscope. 

That  the  passage  of  the  bougie  may  be  rendered  safe  and  easy,  I 
resort  to  method  of  Mixter,  or  Clark  or  Mosher  as  above.  The 
patient  is  instructed  to  swallow  three  yards  of  braided  silk  in  the 
afternoon  preceding  the  dilatation  and  three  yards  more  the  next 
morning,  the  free  end  being  secured  to  the  skin  of  the  cheek  by 
adhesive  plaster.  In  a  few  hours  this  will  have  become  lodged  in 
the  folds  of  the  intestines.  Then  it  may  be  made  taut  and  onto 
this  silk  is  threaded  one  of  Plummers  sounds.    While  the  silk  thread 
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is  kept   taut   the   sound    cannot  go  anywhere  else  but   follow  the 
thread.    Rapid  dilatation  may  thus  he  secured,  safely. 

Diverticula  of  the  Esophagus.  Diverticulum  of  the  esophagus 
has  its  origin  in  stricture  of  the  esophagus.  First  stricture,  then 
diverticulum,  but  not  in  every  case.  In  some  cases  there  may  be 
a  general  dilatation  as  in  cardiospasm. 

Diverticula  occur  most  frequently  just  below  the  level  of  the 
cricoid  as  in  the  specimen  which  I  show. 


FIGURE   4. 

Shows  the  diverticulum  stuffed  full  of  cotton.  The  stricture  below  takes 
barely  an  ordinary  probe. 

Their  sizes  may  vary  from  the  smallest  possible  up  to  a  capacity 
of  one  pint. 

Classes.  Rokinstansky  in  1840  divided  them  into  two  classes: — 
d)  Pressure  diverticula,  (2)  Traction  diverticula.  That  classi- 
fication is  accepted  to  this  day. 

The  former  are  due  to  the  pressure  of  the  food  causing  the 
esophagus  to  yield  at  a  weak  spot.    The  latter  are  due  to  traction  as 
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by  an  adhesion  externally  on  a  circumscribed  portion  of  the  esoph- 
ageal wall. 

Symptoms.  The  patient  comes  complaining  of  inability  to  swal- 
low well  and  even  after  swallowing  the  food  regurgitates  it  into  the 
month.  The  phenomenon  is  quite  different  from  vomiting  and  the 
extruded  food  does  not  have  the  character  of  vomitus.  At  times  it 
may  be  quite  fetid  in  odor,  especially  if  the  food  has  lain  a  while 
in  the  sac. 

In  swallowing  the  patient  learns  to  turn  his  or  her  head  in  a 
particular  way  suited  to  the  patient.  As  the  sac  fills  it  presses 
upon  the  strictured  esophagus  and  prevents  the  further  swallowing 
of  food. 

Diagnosis.  The  diagnosis  of  this  condition  is  accomplished 
precisely  as  in  stricture  of  the  esophagus. 


FIGURE   5. 

Shows  the  entrance  to  the  larynx  and  to  the  esophagus.  Note  the  very 
large    opening    into    the    esophagus    and    diverticulum    thereof. 

Treatment.  The  treatment  of  this  condition  is  essentially  sur- 
gical. A  small  one  may  disappear  after  the  stricture  is  well  dilated 
and  the  food  finds  that  the  passage  through  the  esophagus  is  the 
path  of  least  resistance.  To  accomplish  the  dilatation  of  the 
stricture  the  silk  thread  must  be  used  in  every  case  for  without  its 
use  the  bougie  will  more  than  often  enter  the  sac  than  the  esophagus 
beyond  the  sac.  When  the  silk  thread  is  drawn  taut  the  bougie 
must  enter  the  esophagus  and  avoid  the  sac.  If  it  be  held  loosely 
the  bougie  will  likely  enter  the  sac. 

If  the  diverticulum  be  large  and  situated  high  up,  it  may  be  re- 
moved surgically  by  a  lateral  esophagotomy,  the  lips  of  the  wound 
turned  in  and  sutured.     The  external  wound  is  then  closed.     This 
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method  1ms  been  successfully  practiced  by  the  Mayos  at  Rochester, 
Minn. 

Jf  the  diverticulum  be  within  the  mediastinum,  that  is  another 
question. 

Tin  Casi  Referred  to  Above.  On  May  24th,  1910,  through  the 
courtesy  of  Dr.  Adah  McMahon,  I  was  asked  to  see  and  treat  Mrs. 
Anna  M.  of  this  city.  She  was  at  that  time  in  her  Goth  year.  For 
several  months  she  had  had  trouble  swallowing  her  food.  Regurgita- 
tion of  food  was  very  marked  for  several  weeks  previously.  Then 
too,  after  taking  food  For  a  while  it  became  impossible  to  swallow 
any  more.  With  the  tune  spatula  we  explored  the  esophagus  and 
very  soon  located  a  diverticulum  in  the  upper  portion  of  the  esopha- 
gus. "We  had  an  X-ray  picture  made  which  accompanies  this  paper. 
This  locates  Hie  diverticulum  quite  plainly.  I  may  add  in  passing 
that  just  prior  to  taking  the  picture  we  had  the  patient  swallow  a 
large  quantity  of  bismuth  subnitrate  in  her  food. 

When  we  attempted  to  pass  a  bougie  of  small  size  we  would  enter 
the  pouch  about  three  times  in  every  four  attempts  to  bougie  the 
esophagus.  She  was  given  six  yards  of  black  twist  to  swallow  as 
above.  This  she  attempted  to  do  but  gave  up  the  effort  because  it 
nauseated  her  to  attempt  to  swallow  the  thread.  Dilitation  there- 
after was  accomplished  as  best  we  could  do  it,  until  at  last  it  was 
refused  altogether,  and  our  patient  lived  as  best  she  could  on  the 
little  food  that  would  pass  the  stricture.  All  operative  work  of  any 
kind  was  declined.  She  died  November  6th  of  acute  dilatation  of 
the  heart  with  hypostatic  pneumonia.  Of  course  she  was  greatly 
emaciated. 

Consent  to  a  postmortem  examination  was  secured  by  Dr.  Mc- 
Mahon and  on  the  following  day  with  the  assistance  of  Dr.  A.  <'. 
Arnett  we  opened  the  mediastinum  anteriorly  and  after  examining 
all  organs  contained  therein  we  removed  this  specimen,  photographs 
of  which  accompany  this  article. 

The  pouch  measures  four  and  one-half  centimeters  transversely, 
and  three  and  one-half  centimeters  when  stretched  antero- 
posteriorly.  its  depth  is  six  and  one-half  centimeters.  These 
measurements  are  made  after  the  specimen  has  lain  in  a  ten  percent, 
solution  of  formalin  since  the  removal  from  the  body.  The  stricture 
takes  but  a  very  small  probe. 

No  microscopic  examination  of  the  specimen  has  as  yet  been  made 
because  we  did  not  desire  to  mutilate  the  specimen  until  thus 
exhibited. 
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Dr.  Robert  Levy,  of  Denver,  Colorado,  suggested  a  method  of  pass- 
ing through  a  very  small  opening  in  a  strictured  esophagus.  By  intro- 
ducing an  esophagoscope  and  holding  it  placed  for  a  few  minutes  the 
small  lumen  of  the  esophagus  could  often  be  detected  and  a  very  fine 
bougie  could  be  successfully  entered.  Upon  this  bougie  other  dilating 
instruments  could  be  passed. 

Dr.  Keiper,  in  closing  the  discussion  said  that  the  points  brought 
forward  by  the  speakers  had  been  fully  covered  in  the  paper.  The 
method  to  which  Dr.  Levy  referred  had  been  proposed  by  Lerche  of  St. 
Paul.  Those  who  doubted  the  ability  of  the  patient  to  swallow  the 
silk  string  should  try  the  method  before  condemning  it,  for  at  the 
Parhologic-Anatomic  Tnsiitute.  in  Vienna,  the  thirty-six  postmortem 
specimens  of  strictured  esophagus  no  less  than  fourteen  cases  were 
perforated  by  passing  blindly  the  bougie,  patients  having  died  as  the 
result. 


THE  ROENTGEN  RAY  AS  AN  AID  TO  THE  DIAGNOSIS  OF 
DISEASES  OF  THE  SPHENOID  SINUS. 

By   ROSS  HALL  SKILLERN  Jind  GEORGE  E.   PFAHLER. 

The  diagnosis  of  sphenoidal  sinusitis  at  best  is  not  an  easy 
matter,  and  even  in  the  frank  eases  with  pus  appearing  both  in 
the  olfactory  fissure  and  naso-pharynx.  it  oft  times  requires 
repeated  examinations  before  we  can  trace  the  purulent  secretion 
to  its  origin.  The  reason  for  this  lies  of  course  in  the  anatomical 
configuration  of  the  parts.  The  ostium  of  the  sphenoid  lying 
usually  deep  in  the  spheno-ethmoidal  recess  and  this  cavity  being 
concealed  anteriorly  by  the  superior  and  middle  turbinates,  a 
resection  of  one  or  both  of  these  structures  is  demanded  before 
the  anterior  sphenoidal  wall  is  accessible  to  the  eye  and  subse- 
quently to  instrumentation. 

A  great  many  cases  of  sphenoiditis  occur  in  which  the  general 
symptoms  are  marked,  but  local  symptoms  are  mild  or  even  fail 
entirely  at  least  at  the  time  of  examination.  Only  the  merest 
1 1  aces  of  pus  can  be  found  even  on  painstaking  inspection  and 
certainly  not  enough  to  warrant  the  removal  of  practically  the 
entire  posterior  ethmoid  labyrinth  in  order  to  arrive  at  a  con- 
clusion. While  in  a  given  case  we  are  more  or  less  convinced 
in  our  own  minds  that  the  mucosa  of  the  sphenoid  is  inflamed  yet 
we  do  not  feel  that  the  general  symptoms  justify  the  exploratory 
exteneration  of  the  posterior  ethmoid  cells  with  resection  of  a 
portion  of  the  anterior  sphenoidal  wall.  Here  is  where  the  long 
bladed  Killian  speculum  serves  a  useful  purpose.  Introduced 
between  the  middle  turbinate  and  septum  after  thorough  cocain- 
ization  of  these,  the  blades  are  gradually  sprung  apart  until  the 
recessus  spheno-ethmoidalis  is  visible.  As  the  distance  between 
the  blades  is  often  not  more  than  one-eighth  of  an  inch,  it  is 
frequently  necessary  to  swab  away  the  blood  and  secretion  which 
a  (cumulates  between  them  until  a  comparatively  dry  field  is 
obtained. 

It  has  been  our  experience  in  these  cases  (where  pus  is  not 
exuding  from  the  ostium)  that  the  opening  into  the  sphenoid 
sinus  is  not  readily  found  despite  the  fact  that  an  untoward 
amount  of  secretion  is  present  in  the  spheno-ethmoidal  region. 
We  are  now  in  the  position  of  being  morally  certain  that  inflam- 
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matory  changes  are  present  in  the  mucosa  of  the  sphenoid,  but 
are  unable  to  prove  it  owing  to  our  inability  to  find  the  ostium 
even  with  the  sound.  Before  applying  any  actual  surgical  inter- 
vention we  have  one  means  more  at  our  command,  the  negative 
pressure  of  suction  apparatus  of  Sonderman. 

I  use  a  simplified  form  of  the  apparatus  which  consists  merely 
of  a  modified  glass  tube  closed  with  a  rubber  cork,  one  end  of  which 
the  patient  holds  in  the  nostril  the  other  end  being  attached 
to  a  four-ounce  metal  syringe.  After  causing  the  patient  to 
close  both  nostrils  tightly  with  the  thumb  and  finger  so  that  no 
air  can  leak  out  around  the  tube,  he  is  told  to  articulate  a  long 
E — thus  closing  the  naso-pharynx  with  the  uvula  and  soft  palate 
The  piston  of  the  syringe  is  sharply  pulled  to  the  end  of  the 
barrel,  thus  creating  a  vacuum  in  the  nares  on  that  side,  the 
extent  of  which  depends  upon  the  force  with  which  the  piston  is 
retracted  as  well  as  upon  the  leakage  of  air  around  the  glass 
tube.  This  manoeuver  is  repeated  a  number  of  times  and  the 
sphenoethmoidal  region  again  inspected,  using  the  long  Killian 
speculum. 

If  a  decided  increase  in  the  quantity  of  secretion  is  present  the 
probabilities  are  that  much  greater  on  the  presence  of  sphenoidal 
disease.  Suppose,  however,  the  ostium  still  remains  invisible  are 
Ave  justified  in  opening  the  anterior  wall  in  order  to  arrive  at  a 
diagnosis.  That  depends  entirely  upon  the  severity  of  the  gen- 
eral symptoms  and  as  in  these  cases  the  symptoms  are  for  the 
most  part  moderate  this  answer  should  be  in  the  negative.  If  a 
sound  can  be  made  to  penetrate  the  ostium  even  though  the 
opening  be  concealed  in  the  depths  of  the  ethmoidal  recess,  it  is 
perfectly  justifiable  to  introduce,  a  cotton  carrier  saturated  with 
a  strong  solution  of  cocaine  and  adrenalin,  and  endeavor  to  dilate 
the  mucosa  which  covers  the  bony  opening  in  the  form  of  a  dia- 
phram.  for  should  we  succeed  in  this,  a  much  better  condition  is 
made  for  the  outflow  of  any  secretion  which  might  lie  therein. 

I  have  observed  time  after  time  that  when  the  cotton  tipped 
carrier  was  introduced  into,  but  not  completely  through  the 
ostium,  allowed  to  remain  about  five  minutes,  then  while  the 
patient  bends  the  head  forward  until  the  chin  rests  on  the  chest, 
suddenly  remove  the  instrument,  purulent  secretion  in  no  incon- 
siderable amount  would  follow  and  be  plainly  visible  on  the 
anterior  sphenoidal  wall.  We  consider  this  when  present  as 
absolutely  diagnostic  of  sphenoidal  sinusitis  in  spite  of  the  fact 
that  the  ostium  remains  hidden  from  view. 
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Suppose,  however,  it  was  impossible  to  find  the  ostium  with 
the  sound  and  there  remained  only  the  alternative  of  creating  an 
artificial  opening-  in  the  anterior  wall,  at  this  point  the  X-ray 
finds  its  first  great  period  of  usefulness,  for  with  the  modernized 
technique  reliable  deductions  can  be  made  from  negatives  taken 
in  proper  positions.  From  four  to  six  exposures  in  different 
angles  should  be  made  of  each  case  in  order  to  thoroughly  differ- 
entiate the  existing  conditions.  From  a  rhinologist 's  point  of 
view  the  important  points  elicited  are  as  follows:  1.  The  dif- 
ference in  the  shadow  intensity  of  the  two  sides.  2.  Whether 
the  shadow  extends  into  the  posterior  ethmoid  cells.  3.  The 
size  of  the  sphenoid  sinus.  4.  The  distance  between  the  anterior 
sphenoidal  wall  and  the  vestibulum  nari.  5.  The  shape  of  the 
sphenoid  sinus  with  especial  reference  to  the  posterior  or  cere- 
bral wall.  All  these  points  are  of  the  utmost  importance,  the 
first  and  second  for  diagnostic  and  the  third,  fourth  and  fifth 
tor  operative  purposes.  As  this  brings  us  to  the  province  of  the 
Roentgenologist  I  take  pleasure  in  presenting  to  the  Fellows  my 
co-worker  in  the  subject.  Dr.  George  Pfahler. 

Foe nt gen  Rays. 

Dr.  Skillern  has  very  ably  set  forth  the  needs  of  aid  in  the 
diagnosis  of  the  sphenoidal  sinuses.  You  as  expert  rhinologists 
know  this  need  better  than  I  can  tell,  therefore  I  shall  confine  my 
remarks  to  a  very  brief  review  of  what  has  been  accomplished 
in  this  line  of  research,  describe  what  1  have  found  to  be  a  satis- 
factory technique,  and  review  what  I  believe  to  be  the  possi- 
bilities. 

The  recognition  of  disease  of  the  sphenoidal  sinuses  by  means 
of  the  Roentgen  Rays  follows  naturally  the  study  of  diseases  of 
the  other  sinuses  and  involves  only  an  amplification  or  refine- 
ment in  the  technique  which  has  so  successfully  demonstrated 
disease  in  the  other  accessory  sinuses.  Therefore,  all  of  the  long 
list  of  investigators  who  have  contributed  to  the  study  of  the 
accessory  sinuses  in  general,  have  paved  the  way  for  the  demon- 
stration of  disease  in  the  sphenoidal  cells,  and  for  this  reason  are 
included  in  the  bibliography. 

The  general  impression  among  rhinologists  and  Roentgenolo- 
gists is  that  the  rays  are  of  little  value  in  demonstrating  disease 
of  the  sphenoidal  sinuses.  This  impression  must  arise  either  from 
faulty  technique   or   from  lack  of  skill  in  the  interpretation  of 
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the  negatives  that  were  made,  and  I  believe  the  chief  fault  has 
been  lack  in  interpretation.  I  find  among  my  negatives  made 
six  and  eight  years  ago,  distinct  evidence  of  sphenoidal  disease 
which  I  had  not  recognized. 

Special  work  has  been  done  along  this  line  by  Pfeiffier,  Spiess, 
Scheier,  Rhese,  Bertini.  Brunzlow,  Marschick  and  Schiiller.  Rhese 
has  recorded  more  particularly  the  end  results  of  the  Roentgeno- 
logical Studies.  In  his  68  cases  with  Roentgenological  studies. 
77  ethmoid  labyrinths  were  found  diseased  in  53  patients,  which 
were  confirmed  by  operation.  Among  these  cases  the  Roentgeno- 
gram showed  no  evidence  of  disease  in  two  in  which  disease  was 
found  at  operation.  In  two  others  the  evidence  of  disease  was 
only  slight,  as  shown  by  the  Roentgenogram. 

In  31  patients  who  came  for  operation  40  sphenoidal  sinuses 
were  found  diseased.  Of  these  four  were  not  recognized  by  the 
Roentgen  rays.  In  none  of  these  cases  in  which  the  disease  was 
unrecognized  was  there  a  complete  examination.  Rhese  lays 
great  stress  on  the  importance  of  the  oblique  view  and  concludes 
that  where  a  postero-anterior  and  oblique  view  show  no  evidence 
of  disease  there  should  be  no  extensive  operation,  undertaken. 

He  also  calls  attention  to  the  fact  that  among  the  cases  studied 
four  showed  disease  Roentgenologically,  which  was  not  found  at 
operation.  He  concludes  that  previous  disease  probably  resulted 
in  granulation  tissue  which  gave  a  cloudy  appearance  to  the  cells. 

Technique.  In  the  first  place  I  believe  we  should  always  make 
our  studies  complete,  and  I  believe  that  a  complete  study  of  the 
sphenoid  involves  the  other  accessory  sinus  as  well.  This,  of 
course,  increases  the  time  consumed  as  well  as  the  expense,  but 
it  will  go  far  toward  eliminating  error,  and  will  at  the  same  time 
I  am  sure,  often  show  more  extensive  disease  than  would  other- 
wise be  expected,  and  by  so  doing  the  rhinologist  is  given  full 
information  concerning  all  of  the  sinuses,  and  can  treat  at  once 
all  of  them  more  skillfully,  thus  lessening  the  duration  of  the  ill- 
ness and  in  the  end  being  distinctly  economical. 

In  my  judgment  a  complete  study  involves  two  postero-anterior 
exposures,  two  lateral  (made  stereoscopically)  and  two  oblique. 
In  certain  cases  to  this  might  be  added  an  anter-posterior  and  a 
vertical.  When  the  exposures  must  be  limited  as  much  as  pos- 
sible on  account  of  either  the  expense  or  condition  of  the  patient, 
one  postero-anterior  and  one  lateral  view  will  give  most  informa- 
tion and  in  most  instances  will  suffice  for  a  diagnosis. 
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The  Poster-anterior  View  (No.  1)  is  made  by  placing  the  patient 
in  a  prone  position.  (When  circumstances  actually  demand  it 
the  patient  may  be  allowed  to  sit  up  or  may  lie  upon  his  back, 
but  this  will  involve  unusual  or  improvised  appliances).  The 
plate  is  placed  under  the  face  so  as  to  include  the  frontal  sinuses 
and  the  maxillary  sinuses.  The  tube  is  placed  over  the  oeciptal 
region  at  a  distance  of  22  inches  and  located  so  that  the  central 
ray  will  pass  through  the  median  line  and  in  a  postero-anterior 
plane  which  extends  from  the  base  of  the  nose  through  the  exter- 
nal auditory  meatus.  This  position  must  be  exact,  otherwise  if 
the  tube  is  too  high  the  area  of  the  sphenoidal  sinus  will  be 
projected  downward  over  the  middle  turbinated  bones,  and  if 
too  low  they  will  be  thrown  over  the  shadow  of  the  cribriform 
plate  of  the  ethmoid. 

If  the  proper  position  has  been  used  and  a  good  plate  obtained 
the  reading  of  the  negative  from  above  downward  will  be  as 
follows:  (1)  Frontal  bone  and  brain  tissue;  (2)  Frontal  sinuses, 
not  well  shown;  (3)  Cribriform  plate  with  a  few  small  ethmoidal 
cells  below;  (4)  on  each  side  of  the  median  line  (in  a  normal 
skull)  a  triangular  transparent  area,  with  rounded  corners,  the 
base  of  the  triangle  being  in  the  median  line  or  septum.  These 
areas  are  approximately  one-half  to  three-quarters  inch  in  diame- 
ter. If  they  are  diseased  they  will  be  opaque  in  proportion  to 
the  amount  of  exudate  or  tumor  tissue  contained.  They  may  be 
irregular,  deformed  or  absent.  Their  walls  may  be  broken  down 
by  disease  (such  as  syphilis)  or  they  may  be  excessively  dense  as 
from  osteoma;  (5)  on  either  side  of  the  sphenoidal  cells  one  will 
see  the  projected  shadows  of  the  posterior  ethmoidal  cells  and 
below  them  the  anterior  ethmoidal  cells;  (6)  below  this  area  are 
the  nasal  cavities  with  the  middle  turbinated  above  and  the 
inferior  turbinated  below;  (7)  on  either  side  of  the  nasal  cavities 
are  the  large  triangular  transparent  areas  of  the  maxillary 
sinuses;  (8)  projected  into  these  sinuses  one  sees  the  shadow  of 
the  atlas  bone. 

Postero-anterior  Position  (Xo.  2)  is  made  particularly  to  demon- 
strate the  frontal  sinuses  and  thereby  five  confirmatory  or  addi- 
tional information.  For  this  the  patient  is  kept  in  the  same  posi- 
tion, the  tube  is  kept  in  the  median  line,  but  is  moved  about  two 
inches  above  the  occiput.  This  will  vary  somewhat  with  the  shape 
of  the  head.  The  chief  features  in  this  negative  will  be  the  frontal 
sinuses  above,  and  the  lateral  ethmoid  cells  below,  lying  just  above 
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the  upper  orbital   brim.     Below  this   are  found  the   structures 
enumerated  under  position  No.  1. 

The  Oblique  Position  is  used  for  each  side,  and  both  sides  should 
be  made  for  comparison.  The  patient's  head  is  placed  so  that 
the  brim  of  the  orbit  is  resting  upon  the  plate.  This  will  make 
the  weight  of  the  head  rest  upon  the  superciliary  ridge,  the  nose 
and  malar  bone.  The  tube  is  placed  at  a  distance  of  22  inches 
from  the  plate  and  in  such  a  position  that  the  central  ray  will 
enter  the  opposite  parietal  region  about  2  inches  posteriorly  and 
\y>2  inches  above  the  external  auditory  meatus  and  projected 
toward  the  centre  of  the  orbit. 

If  this  plate  is  properly  made  the  optic  foramen  will  occupy 
the  centre  of  the  orbit,  and  to  the  outer  side  will  be  found  the 
sphenoidal  fissure.  Then  toward  the  median  line  will  be  pro- 
jected the  sphenoidal  sinus-anterior  to  the  optic  foramen.  Above 
this  will  be  seen  the  upper  brim  of  the  orbit  and  above  the  orbit 
the  frontal  sinuses. 

The  Lateral  View  should  be  made  stereoscopically  when  possible, 
because  it  will  grve  clearer  and  more  definite  information  con- 
cerning the  sphenoidal  sinuses,  the  ethmoidal  cells  and  the  sella 
turcica  above. 

When  only  one  exposure  is  made  the  supposed  affected  side  of 
the  skull  should  be  placed  upon  the  plate.  The  tube  is  located 
at  a  distance  of  22  inches,  so  that  the  normal  central  ray  will 
pass  through  the  middle  of  a  line  drawn  from  the  external  audi- 
tory meatus  and  directed  perpendicularly  toward  the  plate. 
When  stereoscopic  plates  are  made  this  same  central  position 
should  be  found,  and  then  the  tube  should  be  moved  l1^  inches 
anteriorly  or  posteriorly  from  this  central  point. 

In  the  negatives  or  stereoscopic  views  one  will  then  see  poste- 
riorly (1)  the  external  auditory  meatus,  and  anteriorly  to  this 
(2)  the  temporo-maxillary  articulation;  continuing  forward  from 
this  point  is  (3)  the  zygomatic  arch,  and  above  the  zygoma  are 
(4)  the  sphenoidal  sinuses.  The  sphenoidal  sinuses  are  bounded 
above  by  the  sella  turcica,  below  by  the  zygoma,  posteriorly  by 
the  petrous  portion  of  the  temporal  bone,  and  anteriorly  by  the 
anterior  wall  of  the  sinus ;  anteriorly  to  the  sphenoid  one  recog- 
nises (5)  the  posterior  ethmoidal  cells;  (6)  the  anterior  eth- 
moidal cells,  and  above  and  anteriorly  to  these  cells  (7)  the 
frontal  sinuses;  through  the  ethmoidal  cells  can  be  traced  the 
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outline  of  (8)  the  orbit,  and  below  the  orbit   (9)  the  maxillary 
sinus. 

Tht  antero-posterior  Vine  is  used  in  exceptional  instances — when 
on  account  of  the  physical  or  mental  condition  the  patient  is 
neither  able  to  sit  up  or  lie  upon  the  face,  such  as  would  occur 
in  fracture  of  the  base  of  the  skull,  abscess  of  the  brain  or 
marked  dyspnoea.  This  position  has  been  recommended  by 
Marschik  and  Schiiller.  The  patient  is  placed  upon  his  back, 
with  his  occiput  upon  the  plate.  The  tube  is  then  centered  over 
the  base  of  the  nose.  This  will  project  the  transparent  areas  of 
the  sphenoid  through  the  occiptal  region,  and  between  the  out- 
lines of  the  orbits.  An  opacity  of  one  or  both  of  these  areas,  in 
a  plate  which  showed  good  detail  elsewhere,  would  indicate  dis- 
ease or  exudate  in  one  or  both  sinuses. 

Remarks. 

The  various  accessory  sinuses  are  recognized  by  the  greater 
degree  of  transparency  as  compared  with  the  surrounding  tissues. 
Generally  disease  of  these  sinuses  is  associated  with  an  exudate, 
which  will  diminish  the  transparency.  "When  the  sinus  of  one 
side  only  is  involved,  it  forms  a  distinct  contrast  with  the  oppo- 
site side  which  should  be  clear.  If  both  sides  are  involved,  this 
fact  can  be  recognized,  providing  the  negative  is  good.  A  good 
negative  will  show  clear  lines  elsewhere,  even  though  the 
sphenoidal  area  may  be  quite  opacpie,  and  all  lines  may  be  oblit- 
erated. 

If  both  sides  seem  to  be  diseased  as  is  indicated  in  the  postero- 
anterior  plate,  this  fact  can  be  more  positively  shown  by  the 
opacity  of  the  sphenoidal  sinus  as  is  shown  in  the  lateral,  or 
stereoscopic  views. 

Not  only  are  the  Rays  useful  in  diagnosing  catarrhal  and  puru- 
lent disease  of  the  sphenoidal  sinuses,  but  valuable  information 
will  be  obtained  also  in  demonstrating  the  extent  of  new  growths, 
and  thus  complete  operation  can  be  done  when  advisable,  or  a 
meddlesome  operation  may  be  avoided.  Marschik  and  Schiiller 
have  studied  three  cases  of  malignant  disease  of  the  sphenoidal 
sinus  in  which  the  floor  of  the  sella  tureia  was  absorbed.  New 
growths  will  include  carcinoma,  sarcoma,  osteoma,  exostosis, 
fibroma,  cysts  and  mucocele.  Infections  such  as  tuberculosis 
and  lues  may  be  studied. 
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Other  indications  for  a  Koentgenological  examination  are  to 
determine  (1)  the  variety  of  the  sinuses,  whether  to  determine 
the  absence  of  normal  sinuses  or  to  determine  abnormal  pneu- 
matic spaces  (Recessus  supra  arbitalis  and  hollow  septum  nasi)  ; 
(2)  accidents  to  the  skull — foreign  bodies,  fractures  or  collections 
of  blood  in  the  sinus  resulting  from  fractures  at  the  base  of:  the 
skull;  (3)  tumors  of  the  accessory  sinuses  as  well  as  of  the  base 
of  the  skull;  (4)  intracranial  disease,  especially  hypophyseal 
tumors. 

Conclusions. 

1.  The  demonstration  of  disease  of  the  sphenoidal  sinus  by 
means  of  the  Roentgen  Rays  depends  upon  good  technique  and 
good  negatives.     Fluoroscopy  need  not  be  considered. 

2.  As  much  or  more  will  depend  upon  the  proper  interpreta- 
tion of  the  negatives  as  in  the  making  of  them. 

3.  The  examination  should  include  all  of  the  sinuses  and  in 
each  instance  should  be  thorough.  This  will  involve  at  least  four 
different  exposures  and  usually  six  or  more. 

4.  Under  the  above  conditions  we  believe  that  inflammations 
(catarrhal  or  purulent),  infections  (tubercular,  luetic),  and  new 
growths  (benign  and  malignant),  can  be  diagnosed  in  most  if  not 
ail  instances  with  great  accuracy. 
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Dr.  Joseph  C.  Beck,  of  Chicago,  considered  the  oblique  method  as 
presented  by  Dr.  Pfahler  a  valuable  one.  He  asked  whether  the  skull 
with  all  the  structures  in  place  had  eyeballs  in  it.  If  so,  this  would 
make  a  difference  in  throwing  the  shadow  and  might  modify  the 
diagnosis.  In  connection  with  the  six  exposures  in  one  case,  he  referred 
to  a  case  which  proved  to  be  a  malignant  growth.  Three  pictures  were 
taken,  two  of  which  were  of  no  account  and  the  last  good.  There  was 
a  falling  of  the  hair  after  three  exposures.  He  had  found  X-ray 
pictures  of  the  sphenoidal  sinus  of  very  little  value.  The  point  with 
reference  to  the  recumbent  position  was  well  taken. 

Dr.  George  L.  Richards,  of  Fall  River,  Mass,  asked  if  patients  sub- 
jected to  negative  pressure  for  diagnostic  purposes  complained  of  the 
procedure.  He  had  employed  an  apparatus  obtained  in  Heidelberg,  and 
had  found  that  patients  objected  very  decidedly  to  more  than  one  or 
two  attempts. 

Dr.  George  F.  Cott,  of  Buffalo,  N.  Y.,  called  attention  to  the  possible 
absence  of  the  sphenoidal  sinus,  and  asked  if  this  was  of  common 
occurrence. 

Dr.  John  W.  Murphy,  of  Cincinnati,  said  his  patients  had  complained 
very  severely  of  the  negative  pressure,  and  that  after  a  number  of 
such  complaints  he  had  tried  the  method  on  himself.  It  seemed  that 
the  ear  drums  were  being  torn  out.  After  this  experiment  he  had 
abandoned  the  method. 

Dr.  George  F.  Keiper,  of  Lafayette,  Ind.,  recommended  the  Holmes 
apparatus  for  finding  the  sphenoidal  opening.  He  suggested  outlining 
the  sphenoidal  sinus  by  means  of  bismuth  paste  injected  with  an  instru- 
ment something  like  Andrews.  The  paste  will  come  out  of  itself.  He 
asked  if  the  X-ray  is  of  value  in  diagnosing  conditions  of  the  hypo- 
physis as  these  are  intimately  associated  with  the  sphenoidal  sinus. 

Dr.  Edgar  M.  Holmes,  of  Boston,  held  that  in  suppurative  sphe- 
noiditis  the  ostium  of  the  sinus  cannot  be  seen  in  some  cases  by  any 
method.  In  perhaps  forty  or  fifty  per  cent,  of  cases,  however,  it  can 
be  seen  by  means  of  the  naso-pharyngoscope,  and  its  capacity  measured. 
He  had  presented  a  number  of  cases  in  which,  with  a  small  syringe,  he 
had  been  able  to  enter  the  tube,  and  with  the  naso-pharyngoscope  in 
place,  to  syringe  out  the  sinus.  In  some  cases  in  which  the  X-ray  showed 
nothing,  flakes  of  pus  would  be  found  in  the  fluid  from  the  syringe. 
With  the  naso-pharyngoscope,  and  with  the  instrument  carried  as  far 
toward  the  septum  as  possible,  and  slightly  elevated,  the  eye  of  the 
instrument  would  be  so  placed  that  the  sphenoidal  ostium  could  be 
seen.  The  mucous  membrane  about  the  ostium  of  the  sinus  presents  a 
different  appearance  when  it  has  been  bathed  in  pus  for  any  length  of 
time.  He  considered  that  seeing  pus  discharging  from  or  washed  from 
the  sinus  through  the  ostium  was  the  surest  method  for  determining 
the  presence  of  a  suppurative  sphenoidal  sinus. 

Dr.  Hanau  W.  Loeb,  of  St.  Louis,  had  found  it  difficult  to  get  good 
plates  by  the  lateral  view.  The  oblique  view  appealed  to  him  as  being 
of  value,  though  he  had  not  employed  it.  It  would  doubtless  prove  of 
value  in  differentiating  the  closely  associated  cells.  He  thought  Dr. 
Pfahler  right  in  getting  a  number  of  views  in  order  to  detect  pus  in 
the  sphenoidal  sinus. 

Dr.  W.  E.  Casselberry,  of  Chicago,  had  been  particularly  impressed 
with  the  increased  diagnotic  value  of  X-ray  plates  of  the  nasal  ac- 
cessory sinuses,  when,  as  in  this  excellent  series,  a  diagonal  exposure 
supplements  the  usual  antero-posterior  and  lateral  views.      However, 
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his  own  effort  has  been,  to  certify  the  diagnosis  by  methods  applicable 
without  delay  in  one's  office,  an  X-ray  being  not  indispensable  excepting 
to  indicate  size  and  contour  with  a  view  to  operation  and  to  disclose 
diseased  roots  of  teeth  which,  as  a  fundamental  cause  not  only  of  sup- 
puration of  the  antrum,  but  thence  also  of  other  sinuses,  looms  up 
large,  since  the  availability  of  the  X-ray  for  this  purpose. 

Descriptions  of  sinuses  suppuration  in  literature  and  by  nearly  all 
current  writers  seem  to  apply  to  the  major  grade  of  pus  formation,  i.  e. 
typical  emyema,  whereas  he  meets  in  practice  quite  often  what  he 
terms  attenuated  types  of  sphenoid  and  other  sinus  suppuration,  the 
secretion  from  which  may  be  but  scanty  and  quite  different  from 
"laudable  pus,"  but  with  symptoms  demanding  relief. 

He  regards  the  irrigation  test  as  of  the  first  importance  in  precise 
diagnosis,  but  has  found  it  necessary  to  adapt  the  apparatus  to  the 
purpose.  It  is  adjusted  to  be  operated  by  knee  pressure,  permitting 
the  operator,  with  both  hands  free,  unassisted,  to  test  quickly  one  or 
more  sinuses.  He  has  devised  a  cannular-probe  which  having  been 
inserted  into  the  sphenoid  sinus  in  the  usual  way,  can  be  anchored  to 
prevent  its  slipping  out  during  the  forward  adjustment  of  the  patient's 
head  for  post-rhinoscopic  examination,  to  give  assurance  of  reliability 
to  the  irrigation  test  by  proving  the  proper  introduction  of  the  cannular- 
probe.  Although  the  ostium  sphenoidale  itself  is  located  out  of  sight, 
in  the  rhinoscopic  image,  just  outside  the  ostium,  can  be  seen  a  por- 
tion, one  centimetre  in  length,  of  a  probe  inserted  in  the  sphenoid 
sinus,  while  a  lip  of  the  ostium  is  apt  to  be  raised  by  the  probe  into 
the  mirror's  scope. 

Dr.  Robert  Levy,  of  Denver,  Colorado,  said,  that  if  he  understood 
correctly,  Dr.  Skillern  hesitates  before  entering  the  sphenoidal  sinus. 
Case  after  case  might  be  cited  in  which  the  clinical  manifestations  vary 
and  often  contradict  the  X-ray  findings  so  that  one  hardly  knows  how 
to  proceed.  In  many  cases  the  symptoms  indicating  operation  were 
urgent.  He  did  not  hesitate  to  explore  the  sphenoidal  sinus  by  an 
exploratory  operation  in  any  doubtful  case.  He  believed  the  X-ray  was 
of  much  more  value  in  determining  size,  shape  and  position  of  the 
sinus  than  for  diagnosing  a  diseased  condition  and  was  always  to  be 
used  prior  to  exploratory  puncture. 

Dr.  John  M.  Lngersoll,  of  Cleveland,  Ohio,  said  the  sphenoidal  sinus 
could  be  punctured  with  a  straight  trocar  in  many  cases  in  the  same 
way  that  an  experimental  puncture  is  made  in  the  maxillary  sinus,  and 
thus  obtain  positive  information.  It  was  a  perfectly  simple  procedure, 
and  could  be  done  without  the  removal  of  any  tissue,  and  without 
leaving  a  permanent  opening. 

Dr.  Skillern,  in  closing  the  discussion,  said,  with  reference  to 
negative  pressure  and  the  suction  apparatus,  that  he  was  by  no  means 
a  firm  believer  in  this  method  as  a  method  of  treatment.  It  was  of 
value  in  some  cases  in  which  the  ostium  is  not  visible,  and  in  which 
negative  pressure  would  bring  out  fluid.  He  employed  it  merely  for 
purposes  of  substantiating  the  diagnosis,  and  not  for  treatment.  Re- 
ferring to  Dr.  Keiper's  suggestion  concerning  the  injection  of  bismuth 
paste,  he  thought  it  difficult  enough  to  pass  a  tube;  injecting  the  sinus 
would  be  practically  impossible  for  him.  Of  course  after  an  explora- 
tory operation  with  removal  of  a  portion  of  the  anterior  wall  it  would 
be  a  different  proposition.  Hirsch,  of  Vienna,  had  employed  the  X-ray 
in  order  to  ascertain  the  boundaries  of  the  hypophysis,  and  had  found 
it  of  great  value.  The  cannular-probe  for  washing  out  the  sinus,  ad- 
vocated by  Dr.  Casselberry,  was  useful  when  a  positive  diagnosis  had 
been  made;  in  doubtful  cases  it  was  of  no  diagnostic  value;  inasmuch 
jis  the  pus  becomes  so  disseminated  throughout  the  fluid  that  not  a 
trace  of  it  can  be  found.  Furthermore,  the  pus  might  be  caught  in 
the  interstices  of  the  ethmoid  before  the  fluid  reaches  the  anterior 
nares.     He  had  never  experienced  the  difficulty,  suggested  by  Dr.  Levy, 
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in  getting  into  the  sinus.      For  this  purpose  he  had  found  the  curet 
just  as  satisfactory  as  the  burr  advocated  by  Dr.  Grayson. 

Dr.  Pfahler,  in  closing  the  discussion,  said  the  diagnosis  could  be 
made,  in  the  majority  of  cases,  with  two  exposures,  the  lateral  and 
the  postero-anterio?.  The  repetition  of  the  exposure  was  a  matter  of 
no  moment,  as  all  exposures  were  made  from  different  directions  and 
over  different  spaces,  all  being  made  in  from  five  to  eight  seconds,  or 
even  less.  There  was  a  loss  of  hair  in  one  case  examined  by  him  six 
years  ago,  three  thirty-seconds  exposures  having  been  made.  The 
oblique  view  was  of  importance  only  in  confirmation  of  others,  but  was 
not  of  most  value  for  diagnostic  purposes.  In  the  injected  skull  pre- 
sented all  the  tissues,  including  the  eyes,  were  in  place.  The  disease 
could  be  outlined  very  accurately  by  means  of  the  X-ray.  He  con- 
sidered the  injection  of  the  sinuses  very  objectionable  because  it 
covered  up  everything  that  it  was  desired  to  find  out.  Tumors  could 
be  outlined  by  the  X-ray  so  that  in  operating  the  surgeon  could  go 
entirely  around  the  growth.  The  absence  of  the  sphenoid  sinus  could 
also  be  determined  by  the  X-ray.  In  such  cases  there  could  be  seen  a 
sharp  outline,  which  could  not  be  noted  in  impacted  sinuses. 


THE   CUBICAL   CAPACITY  AND   SUPERFICIAL   AREA   OF 
THE  SPHENOID,  MAXILLARY,  AND  FRONTAL  SINUSES. 

By  HANAU  W.  LOEB,  M.  D.,  St.  Louis,  Mo. 

This  work  followed  a  study  of  the  anatomy  of  the  accessory 
sinuses  of  the  nose  from  the  standpoint  of  their  greatest  diame- 
ters, antero-posterior,  supero-inferior  and  lateral.  It  is  based  on 
a  method  which  was  described  before  the  Third  International 
Congress  at  Berlin,  in  1911. 

At  that  meeting  I  showed  how  a  complete  plaster  east  of  a  sinus 
could  be  made  by  uniting  plaster  moulds  of  those  portions  of  a 
given  sinus  lying  adjacent  to  one  another  in  serial  sections  of 
the  head. 

These  portions  can  be  readily  removed  without  injury  to  the 
specimen  affording  a  great  advantage  over  the  old  method  of 
making  a  cast  with  Wood's  metal,  which  necessitates  the  destruc- 
tion of  the  specimen  before  the  removal  of  the  cast.  The  cubi- 
cal capacity  is  easily  ascertained  by  the  old  method  of  determin- 
ing the  amount  of  water  displaced  by  the  cast. 

The  superficial  area  presents  a  much  more  difficult  problem. 
After  many  experiments  a  plan  was  finally  devised  which  was 
considered  sufficiently  accurate  to  justify  its  adoption. 

The  cast  is  covered  with  strips  taken  from  a  known  quantity 
of  adhesive  plaster,  fitted  accurately  without  stretching.  Sub- 
tracting the  amount  remaining  from  the  known  quantity  gives 
the  superficial  area  of  the  sinus  in  question. 

The  results  of  the  study  of  the  sphenoid  sinus  (except  four 
which  are  added)  were  presented  with  the  methods,  by  the  writer 
at  the  Congress,  those  of  the  maxillary  are  from  studies  by  Dr. 
Virgil  Loeb  and  of  the  frontal  by  Dr.  Albert  Miller. 

Sphenoid  Sinus. 

The  variation  in  form  is  exceedingly  marked,  in  fact  it  may  be 
said  that  there  is  no  typical  shape. 

In  all  the  specimens,  the  inner  wall  is  almost  uniformly  smooth 
and  free  from  prolongations  while  the  other  walls  may  be  exceed- 
ingly irregular.  They  exhibit  projections  externally,  anteriorly, 
posteriorly  and  even  inferiorly. 
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I  have  already  called  attention  to  the  extreme  variations  both 
in  size  and  shape  in  the  sphenoid  sinuses  of  various  heads,  as 
well  as  in  individual  pairs.  Why  there  should  be  this  gTeat  dif- 
ference at  the  very  center  of  the  skull  is  a  problem  still  to  be 
solved. 

The  cubical  capacity  of  the  sphenoid  sinuses  examined  is  as 

follows : 

Right  Left 

Head.  cc.  cc. 

Ill 3.5  1.0 

VII 6.5  9.9 

VIII 3.8  3.0 

IX 2.4  2.3 

XI 4.0  4.5 

XII 0.6  7.5 

XIV 6.3  1.0 

XXI 8.0  2.9 

XXIII 3.0  3.1 

XXVI 11.8  1.9 

XXVII 4.8  8.2 

XXXV •  8.3  10.0 

Average 5.25  4.61 

Average  of  all  the  sinuses  -4.93.  Extremes,  head  XII  right  0.6, 
and  head  XXVI  right  11.8. 

These  differ  but  little  from  the  average  of  the  ten  heads  pre- 
viously presented  and  still  show  that  however  much  the  sphenoids 
differ  from  one  another  in  size  and  form,  the  average  of  those 
of  each  side  remains  about  the  same,  approximately  5  cc. 
The  superficial  area  of  the  sinuses  is  as  follows : 

Right  Left 

sq.  cm.  sq.  cm. 

Ill 16.0  5.6 

VII 26.7  27.2 

VIII 13.9  12.9 

IX 8.9  9.7 

XI 13.2  16.5 

XII 2.4  22.7 

XIV 24.7  4.0 

XXI 18.3  10.8 

XXIII 10.5  12.2 

XXVI 26.4  7.4 

XXVII 17.3  21.8 

XXXV 25.5  28.2 

Average 16.99  14.92 

Average  for  all  the  sinuses  15.92. 

According  to. the  observation  thus  far  made  the  superficial 
area  of  the  right  sphenoid  sinus  is  a  trifle  greater,  on  the  average, 
than  that  of  the  left  side.  It  must  be  admitted,  however,  that 
there  is  a  great  difference  in  the  two  extremes,  head  XII  right 
2.4,  and  head  XXXV  left  28.2. 


SPHENOID,   MAXILLARY  AND   FRONTAL  SINUSES. 


29 


Maxillary  Sinus. 
The  maxillary  sinuses  as  shown  by  the  casts  are  roughly  tri- 
angular  in   shape   with   the   apex  posterior,   with    all   the   walls 
practically  triangular,  except  the  internal,  which  is  more  or  less 
quadrilateral. 
The  following  indicates  the  cubical  capacity  of  the  42  examined : 

Right  Left 

Head.                                                              cc.  cc. 

Ill 8.0  7.5 

IV 24.8  24.5 

V 24.5  19.2 

VI 16.8  13.0 

VII 13.9  14.5 

VIII 7.0  4.9 

X 10.2  10.0 

XI 14.5  15.2 

XII 10.0  7.2 

XIV 13.0  14.8 

XV 13.0  9.6 

XVI 4.5  4.8 

XVII 12.0  8.0 

XVIII 11.5  4.8 

XIX 12.5  18.5 

XX 14.9  15.2 

XXII 14.7  8.5 

XXVIII 11.0  8.0 

XXIX 8.8  7.5 

XXV 18.3  15.0 

XXXI 9.5  6.2 

Average 13.02  12.85 

General  average  12.94. 

While  the  extreme  are  head  XVI  right  4.5  and  head  IV  right 
24.8.  the  average  for  the  right  is  very  near  that  of  the  left. 
The  superficial  area  of  the  sinuses  is  as  follows : 

Right  Left 

sq.  cm.  sq.  cm. 

Ill 25.9  25.2 

IV 52.3  48.4 

V 51.3  45.8 

VI , 43.1  37.0 

VII 34.2  37.7 

VIII 27.7  21.2 

X 29.0  29.7 

XI 35.1  3  9.9 

XII.    . 28.3  22.4 

XIV 35.2  35.0 

XV 33.1  28.6 

XVI 12.1  16.3 

XVII 30.0  25.0 

XVIII 34.2  16.5 

XIX 31.0  40.0 

XX 33.1  33.1 

XXII 36.9  27.3 

XXVIII 29.1  26.3 

XXIX 25.9  25.9 

XXX                        41.4  3  8.1 

XXXI 27.4  21.0 

Average 32.91  30.43 
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General  average  of  all  the  sinuses  is  31.68,  showing  a  marked 
uniformity  in  the  two  sides. 

The  extreme  are  head  XVI  right.  12.1  and  head  IV  right  52.3. 

Frontal  Sinus. 
The  easts  of  the  frontal  sinus  show  that  Hajek's  division  of  the 
varieties  into  first,  second  and  third  degree  is  justified.  The 
simplest  form  is  that  of  a  prism  flattened  antero-posteriorly, 
rounded  superiorly  an  greatly  narrowed  inferiorly.  In  the  larger 
and  more  complicated  varieties  there  is  merely  an  addition  of  one 
or  more  similar  sections  placed  external  to  the  primary. 
The  cubical  capacity  is  as  follows: 

Right  Left 

Head.  cc.  cc. 

V 8.2  5.0 

VII 3.8  3.6 

X 1.9  2.2 

XII 1.9  3.4 

XIV 7.0  4.9 

XVII 1.8  4.2 

XVIII 4.0  3.2 

XXVIII 2.4  3.7 

XXIX 2.3  3.3 

XXXI 0.9  3.9 

Average 3.4  2  3.74 

General  average  3.58. 

The  extremes  are  head  XXXI  right  0.9  and  head  V  right  8.2. 

The  superficial  area  is  as  follows : 

Right  Left 

sq.  cm.  sq.  cm. 

V                           32.3  26.6 

VII          16.3  17.6 

X            9.8  11.5 

XII 7.9  16.7 

XIV     : 28.6  21.1 

XVII 8.5  17.5 

XVIII 14.5  12.9 

XXVIII 10.6  15.1 

XXIX 11-0  14.2 

XXXI 5.5                               8.5 

Average    14.50  16.17 

General  average  15.34. 

The  extremes  are  head  XXXI  right  5.5,  and  head  V  right  32.3. 

It  will  be  observed  that  in  selecting  the  sinuses  for  measure- 
ment there  has  been  no  attempt  made  to  group  them  so  as  to  de- 
termine the  total  cubical  capacity  and  superficial  area  of  the 
sinuses  on  the  right  and  left  sides.  However,  what  has  already 
been  done  warrants  the  hope  that  some  interesting  facts  are  to 
be  brought  out  by  such  investigation. 


SPHENOIDAL    SINUSITIS    IN    RELATION    TO    OPTIC 

NEURITIS. 

By  JOSEPH  P.   TUNIS,   A.   B.,  M.   D.,   Phila.,   Penna. 

As  a  proper  understanding  of  the  relation  between  inflamma- 
tions of  the  optic  nerve  and  sphenoidal  sinusitis  depends  so  fun- 
damentally upon  a  thorough  understanding  of  the  intimate 
anatomical  relations  of  these  parts  that  I  want  first  to  consider 
briefly  some  anatomical  peculiarities  which  have  recently  come 
to  my  notice  before  considering  the  pathology  of  this  condition. 
These  observations  are  based  upon  an  examination  of  over  five 
hundred  wet  preparations.  Those  which  presented  points  of  spe- 
cial interest  are  shown  in  the  accompanying  drawings  (Figs.  1 
to  9).  The  greater  the  number  of  specimens  examined  the  more 
the  observer  is  impressed  by  the  great  variety  in  the  extent  and 
capacity  of  this  sinus.  This  variation  may  be  roughly  estimated 
at  from  2  to  6  cm.,  depending  upon  whether  the  sinus  is  of  aver- 
age capacity  or  whether  it  extends  throughout  the  greater  wings 
of  the  sphenoid.  In  three  or  four  cases  I  have  seen  this  sinus 
occupying  every  part  of  the  greater  wings  as  well  as  the  body 
of  the  sphenoid,  and  not  infrequently  projecting  backward  into 
the  occipital  bone.  As  to  the  amount  of  tissue  which  intervenes 
between  the  mucous  membrane  of  the  sphenoidal  sinus  and  the 
optic  nerve,  great  variations  are  possible  from  less  than  1  mm., 
as  shown  in  Fig.  2  up  to  1  cm.  or  even  more,  as  shown  in  Fig.  1. 
What  holds  good  for  the  sphenoidal  sinus  in  this  relation  is 
equally  true  of  the  posterior  ethmoidal.  Several  of  the  drawings 
already  alluded  to  will  show  how  intimate  the  relation  between 
the  posterior  ethmoid  and  the  sphenoid  may  be.  In  Fig.  3.  I  have 
had  a  sinus  drawn  in  which  there  was  an  extremely  thin  posterior 
wall.  This  condition  is  not  unusual  and  will,  of  course,  predispose 
to  brain  complications  where  there  is  chronic  inflammation  of  the 
sphenoidal  mucous  membrane.  Fig.  4.  shows  a  drawing  (actual 
size)  of  a  very  much  elongated  anterior  nares  with  apparently  two 
sphenoidal  cavities,  a  probe  having  been  introduced  into  each.  The 
ostia  of  these  two  cavities  communicated  independently  with  the 
superior  meatus.  In  Fig.  7.  we  have  an  example  of  a  subdivision 
of  the  sphenoid  into  two  unequal  compartments,  the  smaller  of  the 
two  communicating  wTith  the  larger  anterior  one.     In  Fig.  9.  I  be- 
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lieve  I  have  a  unique  specimen  in  which  there  is  a  tortuous  com- 
munication  between  the  superior  meatus  and  the  ostium  which  is 
thoroughly  described  in  the  legend  of  this  figure.  Such  an  anoma- 
lous condition  would,  of  course,  render  the  probing  of  such  a  sinus 
practically  impossible.  It  would  seem  also  that  an  anatomical 
peculiarity  of  this  kind  would  certainly  predispose  to  the  retention 
of  any  pus  which  might  form  in  this  cavity.  On  the  other  hand 
it  may  be  taken  as  a  good  general  rule  that  the  larger  the  sinus 
the  less  danger  there  is  of  the  retention  of  pus.  Obviously,  the 
reason  for  such  a  rule  is  that  the  larger  the  sinus,  the  larger  the 
ostia.  As  to  the  position  and  size  of  these  openings  there  is  the 
greatest  variation.  In  my  experience  the  usual  position  is  at  the 
junction  of  the  upper  with  the  middle  third  of  the  anterior  wall. 
In  shape  these  openings  or  ostia  incline  to  be  oval  or  crescentic. 
Curiously  enough,  there  is  never  more  than  one  opening  on  each 
side.  Figs.  3.  and  4.  demonstrate  certain  practical  points  in  the 
treatment  of  inflammatory  conditions  of  the  sinus  under  consider- 
ation. Fig.  3.  is  a  good  example  of  how  thin  the  posterior  wall 
may  be,  thus  exposing  the  subject  of  chronic  sinusitis  to  the  dan- 
gers of  brain  infection  in  addition  to  the  usual  dangers  of  cavern- 
ous sinus  infection.  Such  an  anatomical  condition  emphasizes  the 
importance  of  instituting  prompt  remedial  measures.  In  Fig.  4. 
the  unusually  elongated  nares  would  interfere  with  the  application 
of  the  usual  rule  in  the  introduction  of  the  measured  sinus  probe. 
The  introduction  of  such  a  probe  in  the  ordinary  way  across  the 
middle  of  the  middle  turbinate  would  not  bring  the  point  in  con- 
tact with  the  anterior  wall  of  the  sinus  after  the  7  em.  mark  had 
passed  the  anterior  nasal  spine. 

Also,  in  operating  on  such  a  case  as  is  represented  in  Fig.  7.  it 
would  be  a  comparatively  easy  matter  to  overlook  this  small  pos- 
terior pocket  which  would  probably  share  in  the  infection  of  the 
larger  cavity. 

As  far  as  I  can  determine  from  a  careful  study  of  the  anatomy 
of  these  parts  during  the  last  five  years,  I  can  find  no  peculiar 
distribution  of  lymphatic  tissue  between  the  sinuses  and  the  optic 
nerve  which  would  predispose  to  infection  of  one  by  inflammation 
of  the  other.  In  brief,  it  seems  to  me,  that  infection  of  the  optic 
tract  occurs  from  continuity  and  proximity  rather  than  by  exten- 
sion through  the  lymphatics.  That  the  relation  between  the  optic 
nerve  and  the  sphenoidal  sinus  may  be  an  extremely  intimate  one 
is  well  shown  in  Fig.  2.  All  of  the  drawings  used  for  this  article 
are  from  preparations  made  by  the  author,  with  the  single  ex- 
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ception  of  Fig.  9..  the  drawing  for  which  was  made  from  a  prepara- 
tion now  in  the  possession  of  Dr.  Butts  of  Philadelphia.  This 
preparation  was  made  with  the  assistance  of  the  author.  The 
specimen  from  which  Fig.  1.  was  made  is  now  in  the  Mutter  Mu- 
seum of  the  College  of  Physicians  of  Philadelphia,  and  is  one  of  a 
series  of  frontal  sections  made  recently  by  the  author  for  that 
Museum.  The  preparation  was  made  from  a  woman  twenty-eight 
years  of  age  who  still  retained,  at  the  time  of  her  death,  a  large 
mass  of  adenoid  tissue  in  her  posterior  pharynx. 

>Yhile  much  has  been  written  by  such  well  known  men  as  Zuck- 
erkandl,  Onodi,  H.  W.  Loeb  and  others,  much  remains  yet  to  be 
written  before  all  the  possible  anatomical  variations  will  have  been 
described.  What  drew  my  attention  particularly  to  this  subject 
was  the  fact  that  in  an  examination  of  the  sinuses  of  one  hundred 
heads  in  the  autopsy  room  of  the  Allegemeines  Krankenhaiis  in 
Vienna  in  1909  so  many  of  the  sinuses  presented  evidences  of 
chronic  inflammation  to  which  little  or  no  attention  had  been  paid 
during  the  life  of  the  subject. 

The  condition  of  the  antra  in  this  series  of  cases  I  have  already 
reported.  In  this  paper  (The  Laryngoscope  for  October,  1910)  it 
was  shown  that  37%  presented  some  evidence  of  inflammation.  Of 
these  37  cases  11  were  examples  of  edema :  12  were  examples  of 
chronic  inflammation  or  empyema:  one  was  an  alveolar  or  dental 
cyst  and  13  showed  retention  cysts.  The  latter  being  always  as- 
sociated with  a  low  grade  of  inflammation. 

AYhile  there  was  only  one  case  in  this  series  of  100  heads  where 
the  ethmoidal  sinus  was  the  seat  of  disease,  and  only  two  cases 
where  the  frontal  sinus  was  involved,  all  three  were  associated 
with  inflammatory  conditions  of  the  maxillary  antrum.  On  the 
contrary,  in  the  9  cases  which  showed  evidence  of  sphenoidal  in- 
volvement, only  three  were  associated  with  similar  inflammation 
in  the  antrum.  Of  these  9  cases  of  sphenoidal  involvement,  3  were 
of  a  hemorrhagic  character:  3  were  examples  of  edema,  and  3  of 
empyema. 

Case  1.  A  man  11  years  old,  a  baker  by  occupation;  a  very 
anemic  subject,  with  the  body  muscular  and  well  nourished.  The 
diagnosis  was  leukemia.  I  have  already  reported  this  case  as  an 
example  of  multiple  abscesses  of  the  nasal  submucosa.  (Am.  Jour. 
Med.  Ses.  for  Jan.  1911).  There  was  a  well  marked  hemorrhage 
in  this  sphenoidal  sinus  which  was  of  large  size,  measuring 
4^  x  23,4  cm. 
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Case  2.     A  man  77  years  old  who  died  of  Lobular  pneumonia.    He 

was  only  12  hours  in  the  hospital.  At  the  autopsy  I  found  con- 
siderable  pus  in  both  sphenoids.  A  culture  was  made  of  this  pus 
and  it  was  found  to  be  rich  in  the  diplococeus  of  pneumonia.  Un- 
fortunately no  part  of  the  optic  nerve  was  removed.  An  exami- 
nation, however,  of  the  sphenoidal  mucous  membrane  only  showed 
evidence  of  a  recent  submucous  hemorrhage. 

Case  3.  A  man  47  years  old  who  died  of  progressive  paralysis 
of  luetic  origin.  At  the  autopsy  all  the  sinuses  were  very  large 
and  the  nasal  mucous  membranes  a  bright  scarlet  from  congestion. 
There  was  a  considerable  hemorrhage  in  the  right  sphenoidal  sinus, 
but  no  part  of  this  mucous  membrane  was  removed  for  examina- 
tion. 

Case  4.  A  woman  21  years  old  who  died  of  phosphorus  poison 
ing.The  poison  had  been  taken  with  suicidal  intent.  She  had  no 
frontal  sinus.  There  was  bloody  edema  of  her  small  sphenoidal 
sinuses.  I  removed  this  mucous  membrane  in  block  for  microscopic 
examination.  The  membrane  from  the  left  side  showed  chiefly 
edema  with  scarcely  any  inflammatory  change. 

Case  5.  A  man  53  years  old  who  died  of  arterio-s'clerosis  and 
cirrhosis  of  the  liver.  This  case  appears  at  No.  21  in  my  antral  series. 
Two  days  before  his  death  this  patient  developed  an  attack  of 
erysipelas  which  spread  from  the  tip  of  his  nose  all  over  that  organ 
and  both  sides  of  his  face,  in  size  and  shape  very  much  like  a 
large  butterfly.  While  the  mucous  membranes  of  the  antra  were 
decidedly  affected,  the  lining  of  the  frontal  sinus  seemed  to  escape 
infection,  and  the  membrane  lining  the  sphenoid  showed  only  a 
little  edema. 

Case  6.  A  woman  38  years  old  who  died  of  sepsis  from  an  acute 
suppurative  otitis  media.  This  case  I  have  also  reported  in  my 
antral  series  as  Case  No.  22.  The  antral  mucous  membrane 
showed  evidence  of  tubercular  caseation.  This  was  also  dis- 
tinctly seen  in  the  ethmoidal  region,  while  an  examination  of  the 
sphenoidal  mucous  membrane  showed  only  a  low  degree  of  infiltra- 
tion of  the  connective  tissue  with  goblet  cell  formation. 

One  of  the  most  interesting  features  of  this  case  was  the  length  of 
time  she  Avas  under  observation, that  is,  nearly  a  year.  Tier  first  visit 
to  the  ear  clinic  occurred  on  March  25,  1909.  On  the  1st  of  May  fol- 
lowing, an  operation  was  performed  on  her  mastoid  cells  of  the 
left  side.  Four  days  later  this  wound  was  extended  along  the  sig- 
moid sinus.  She  died  the  following  day.  In  October,  1908,  six 
months  before  her  first  visit  to  the  ear  clinic,  she  had  been  under 
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observation,  and  vet,  up  to  the  time  of  her  death,  practically  no 
attention  had  been  paid  to  her  accessory  sinuses. 

Case  7.  A  woman  70  years  old  who  died  of  pneumonia  The  dura- 
tion of  her  last  illness  was  one  month.  The  sphenoidal  sinus  on 
the  left  side  was  half  full  of  yellow  pus.  There  was  no  pus  in  any 
of  the  other  accessory  sinuses. 

Case  S.  A  man  70  years  old  who  died  of  arterio-sclerbsis  and  gan- 
grene of  the  foot.  He  had  a  very  large  sphenoidal  sinus  on  the  right 
side.  The  antero-posterior  diameter  of  this  was  1  cm.x3  cm.  lateral- 
ly. The  sinus  on  this  side  extended  backward  to  the  occipital  bone, 
where  the  posterior  wall  was  extremely  thin.  There  was  pus  only 
in  the  comparatively  small,  left  sphenoidal  cavity.  I  removed  the 
mucous  membrane  of  this  left  sphenoid  and  the  optic  nerve  of  that 
side  for  examination.  The  result  was  as  follows:  There  was  a 
subacute  state  of  inflammation.  The  submucosa  was  thickened  by 
an  infiltration  rich  in  new  formed  blood  vessels,  giving  a  picture 
like  granulation  tissue.  Between  the  infiltrating  round  cells  there 
were  numerous  eosinophilic  cells.  The  granular  hematogenic  pig- 
ment was  either  free  or  in  the  phagocytes.  There  were  numerous 
plasma  cells.  The  transverse  and  longitudinal  sections  of  the  optic 
nerve  were  negative. 

Case  9.  A  woman  37  years  old  who  died  of  tubercular  meningitis. 
Autopsy  showed  tuberculosis  of  both  lungs  associated  with  caries 
of  the  11th  vertebra.  She  was  in  the  hospital  only  four  days,  and 
no  eye  symptoms  were  recorded  on  account  of  her  continued  stupor. 
There  was  much  stringy  white  pus  in  the  right  superior  meatus. 
The  posterior  part  of  all  the  sphenoidal  sinuses  and  the  anterior 
part  of  the  right  sphenoid,  together  with  the  optic  nerve  were  re- 
moved for  examination. 

Microscopically :  The  sphenoidal  mucous  membrane  showed  a 
great  amount  of  goblet  cell  formation.  A  longitudinal  section  of 
the  right  optic  nerve  (See  Figs.  10,  11,  12)  shows  an  inflammatory 
condition,  especially  of  the  outer  layer,  and  an  inflammatory  in- 
filtration along  the  blood  vessels  all  through  the  nerve. 

In  connection  with  this  series  of  nine  cases  there  are  two  points 
of  special  interest :  First,  that  six  of  them  occurred  independent- 
ly without  any  evidence  of  associated  inflammation  with  the  adja- 
cent sinuses:  and,  second,  that  out  of  the  three  cases  where  the 
sphenoidal  sinusitis  was  a  chronic  condition,  i.  e.,  there  was  actual 
pus  present,  I  was  fortunate  enough  to  secure  a  microscopic  ex 
animation  of  the  optic  nerve.     In  one  of  these  cases  the  microscopic 
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examination  of  this  nerve  was  negative,  while  in  the  other  it  was 
positive  (See  Figs.  10.  11  and  12). 

Literature. 

It  is  beyond  the  scope  of  this  present  article  to  attempt  a  com- 
plete review-  of  the  literature  of  this  subject  even  in  the  last  ten 
years.  Among  many  articles  which  have  a  particular  hearing  on 
this  subject  there  are  a  few  which  I  cannot  refrain  from  referring 
to  briefly.  In  1905  and  again  in  1907  Dr.  William  Campbell  Posey 
wrote  of  The  Ocular  Symptoms  of  Affections  of  the  Accessory  Sin- 
uses of  the  Nose.  In  1907  Dr.  F.  It.  Packard  wrote  of  the  Ophthal- 
mol ogical  Manifestations  of  Latent  Diseases  of  the  Nose  and  Its 
Accessory  Sinuses.  All  three  of  these  articles  contain  many  val- 
uable points  as  to  the  diagnosis  and  treatment  of  sphenoidal  sin- 
usitis. The  elaborate  article  of  Dr.  StClair  Thomson  deals  partic- 
ularly with  the  Cerebral  and  Ophthalmic  Complications.  He  cites 
forty-two  cases,  in  all  of  which,  death  ensued,  either  from  meningi- 
tis, thrombosis,  or  intra-cerebral  complications.  Included  in  this 
series  are  two  cases  of  his  own  which  are  minutely  described.  The 
articles  of  Birch-Hirschfeld  and  H.  W.  Loeb  deal  more  particu- 
larly with  the  pathological  anatomy  of  the  subject.  Both  are  rich 
in  illustrations  and  bibliography. 

One  does  not  have  to  search  far  in  the  literature  to  find  clinical 
reports  of  cases  demonstrating  every  phase  of  the  subject.  Such 
cases  have  been  reported  by  F.  R.  Packard,  PI.  W.  Loeb,  Van  der 
Hoeve  and  George  E.  deSchweinitz.  Van  der  Hoeve  reports  three 
cases  of  disease  of  the  optic  nerve  associated  with  post-nasal  sinu- 
sitis. In  one  of  these  cases  there  was  central  scotoma  for  red  and 
green  fusing  with  the  blind  spot.  In  the  other  cases  there  was  en- 
largement of  the  blind  spot  without  central  scotoma,  and  in  one 
he  reports  retrobulbar  neuritis  with  retinal  hemorrhages.  Two 
of  these  patients  were  relieved  by  operations  on  the  nose,  to  which 
the  third  case  refused  to  submit. 

In  this  connection  one  of  the  cases  reported  by  Dr.  deSchweinitz 
is  of  especial  interest.  A  young  woman,  after  repeated  visits  to 
the  oculist,  and  thorough  examinations  by  her  family  physician, 
finally  consulted  a  rhinologist.  A  small  quantity  of  pus  was  with- 
drawn from  the  left  sphenoidal  sinus  and  was  the  first  definite  con- 
firmation of  the  presence  of  deep-seated  disease  in  this  region. 
"Vigorous  treatmcTit,  consisting  of  hot  vapor  baths,  the  adminis- 
tration of  small,  repeated  doses  of  protiodid  of  mercury  and  suit 
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able  intranasal  treatment,  together  with  washing  ont  of  the  sphe- 
noid sinus  at  stated  intervals  was  followed  by  a  measure  of  relief 
and  by  a  slight  improvement  in  vision,''  ete. — "Ultimately,  after  a 
year's  residence  in  Egypt  and  other  warm  climates  the  patient  re- 
turned apparently  restored  to  health." 

Dr.  John  F.  Kulp  in  1910  reported  among  other  cases  one  in 
which  ocnlar  symptoms  caused  by  sphenoidal  sinusitis  were  prompt- 
ly relieved  by  removal  of  the  anterior  wall  of  that  sinus  and  the 
establishment  of  proper  drainage.  Thus  cases  might  be  cited  to 
almost  any  extent. 

Conclusions. 

1.  Anatomically  the  posterior  ethmoid  and  the  sphenoidal  sinus 
must  be  regarded  as  having  practically  the  same  intimate  relations 
with  the  optic  nerve. 

2.  The  larger  the  sinuses,  the  less  the  danger  of  infection  from 
near-by  inflammations. 

3.  Infection  of  the  optic  tract  by  a  spreading  of  sphenoidal  or 
posterior  ethmoidal  sinusitis  is  due  more  to  continuity  and  prox- 
imity than  to  any  peculiar  arrangement  of  the  lymphatic  system 
in  this  region. 

4.  Sphenoidal  or  posterior  ethmoidal  sinusitis  may  occur  inde- 
independently  and  unassociated  with  ethmoiditis,  or  frontal  sinusi- 
tis. 

5.  In  a  series  of  examinations  of  the  accessory  sinuses  of  one 
hundred  heads  tuberculosis  was  noted  in  the  mucous  membrane  of 
only  one  case.     This  was  of  a  diffuse  and  not  very  definite  variety. 

6.  When  the  sphenoidal  sinus  is  the  seat  of  chronic  inflamma- 
tion the  importance  of  a  prompt  diagnosis  and  the  institution  of 
ecpially  prompt  remedial  measures  cannot  be  too  much  emphasized. 
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DISCUSSION. 

Dr.  William  II.  Haskins,  of  New  York  City,  presented  a  number  of 
bones  shoving  the  relationship  of  the  different  sinuses.  The  specimens 
demonstrated  the  variability  of  the  sinuses  in  point  of  number,  size  and 
relationship  to  other  structures;  also  the  variability  of  the  optic  nerve, 
and  of  the  size  and  position  of  the  ostium. 


EXHIBITION  OF  RADIOGRAPHS. 

Dr.  Wendell  C.  Phillips  of  New  York  City,  gave  an  interesting 
exhibition  of  Radiographs  of  the  Mastoid  Process,  showing 
normal  and  pathological  conditions. 

DISCUSSION. 

Dr.  Frederick  M.  Law,  New  York  City,  said  the  angles  vary  in  all 
cases,  so  that  it  was  difficult  to  state  a  definite  point,  but  in  the  average 
case,  with  the  tube  carriage  tilted  forward  fifteen  degrees  and  upward 
about  ten  degrees,  the  mastoid  is  thrown  away  from  the  interfering 
shadows  of  the  base  of  the  skull.  The  exposure  was  two  seconds.  The 
difficulty  with  mastoid  work  was  that  two  exposures  were  made,  one  for 
each  side,  and  unless  these  exposures  were  the  same  and  the  develop- 
ment the  same  there  would  be  a  lack  of  uniformity  in  the  shadows. 
These  points  must  be  considered  in  interpreting  the  negatives.  In  a 
case  with  a  chronic  discharge  of  the  ear  on  both  sides,  with  acute 
mastoid  symptoms  on  one  side,  the  shadows  of  the  mastoids  would  be 
very  similar.  The  only  exception  to  this  was  in  the  case  of  sclerotic 
bone,  which  would  show  a  granular  condition  similar  to  the  texture  of 
the  bone  surrounding  the  mastoid,  whereas  pus  or  necrosis  shows  as  a 
smooth  white  shadow. 

Dr.  Joseph  C.  Beck,  of  Chicago,  said  his  fairly  large  experience  in 
mastoid  work  had  led  him  to  conclude  that  too  much  dependence 
should  not  be  placed  upon  the  diagnosis  of  mastoid  disease  by  means  of 
radiographs.  Granulation  of  bone,  for  example,  showed  very  fine  on  the 
X-ray  plate,  and  might  be  misleading.  The  X-ray  would  show  that  the 
mastoid  is  involved,  and  would  positively  outline  it.  It  would  also  dif- 
ferentiate between  sclerosis  of  the  mastoid  process  and  the  normal 
diploic  mastoid,  the  former  showing  a  more  diffuse  outline  on  the 
plate. 


THE  WASSERMANN  REACTION  AND  SALArARSAN  IN  OTO- 
LARYNGOLOGY, WITH  SPECIAL  REFERENCE  TO  THE 
AFFECTION  OF  THE  AUDITORY  NERVE. 

By   JOSEPH  C.   BECK,  M.   D.,   Chicago,    111. 

The  Wassermann  Reaction. 

What  I  shall  have  to  say  in  regard  to  the  Wassermann  reaction 
will  be  particularly  in  reference  to  the  employment  of  salvarsan, 
since  the  technique  is  principally  a  laboratory  method  and  the 
value  of  the  Wassermann  reaction  as  a  diagnostic  measure  is  too 
well  established  and  needs  no  further  comment.  As  one  writer  re- 
cently remarked,  "Today  the  Wassermann  reaction  should  be  made 
as  routine  a  procedure  in  differential  diagnosis  as  a  urine  analysis 
or  an  ordinary  differential  blood  count."  I  wish  to  say,  however, 
that  one  should  consider  well  who  is  making  the  Wassermann  test, 
because  I  haATe  sent  the  same  specimens  of  blood  to  three  different 
laboratories,  and  the  one  I  considered  most  reliable  did  find  a  posi- 
tive Wassermann  reaction,  while  the  other  two  were  negative  and 
the  clinical  diagnosis  and  subsequent  history  proved  it  to  be  a 
case  of  lues. 

In  regard  to  the  various  modifications  of  the  Wassermann  re- 
action, I  will  say  that  it  is  the  opinion  now  of  the  majority  that  the 
original  Wassermann  reaction  is  the  most  reliable,  and  since  its 
technique  has  been  considerably  simplified,  such  modification  as  the 
Noguchi,  Bauer,  Dungarn  and  others  have  been  practically  aband- 
oned. 

The  Wassermann  reaction  is  usually  positive  in  the  early  stages 
of  syphilis,  but  not  earlier  than  about  six  weeks  from  the  develop- 
ment of  the  initial  lesion.  According  to  Sontag,  in  the  secondary 
stage  one  hundred  per  cent.,  and  in  the  tertiary  lues  from  seventy- 
five  to  one  hundred  per  cent.  So  far  as  the  latent  lues  in  the 
early  period,  within  four  years,  according  to  Halberstaedter,  about 
fifty  to  seventy  per  cent,  will  give  a  positive  Wassermann  reaction, 
while  after  that  only  thirty  to  fifty  per  cent.  The  Wassermann 
reaction  is,  of  course,  diagnostic,  since  other  conditions  in  which 
it  is  found  have  an  entirely  different  clinical  picture,  especially 
in  ear,  nose  and  throat  affections.  Some  of  the  conditions  that 
give  a  positive  Wassermann  reaction  are  recurrent  fever,  leprosy, 
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measles,  scarlet  fever,  pneumonia,  framboesia,  malaria,  lead  poison- 
ing, tumors  and  cachexia.  It  is,  however,  difficult  in  the  cases 
of  a  mildly  positive  or  negative  Wasserniann.  Here  we  may  have 
all  the  clinical  features  of  a  lues,  but  the  serological  examination  be 
negative.  This  is  ascribed  to  the  mercury-fast  spirochetes  or  to 
the  quiescent  period  of  these  organisms  and  only  after  a  longer 
period  of  rest  from  mercury  and  after  a  repetition  of  the  intro- 
duction of  tbat  drug  or  salvarsan  will  the  Wassermann  reaction 
become  strongly  positive.  Gennerich  and  Heidingsfeld  independ- 
ently first  showed  this  condition  and  called  it  the  "provoking  test." 

Again,  a  negative  Wassermann  reaction  and  the  absence  of  all 
clinical  phenomena  of  lues  in  a  patient  who  has  had  the  disease, 
but  one  who  had  been  thoroughly  treated,  may  still  have  recur- 
rences, especially  in  the  nervous  system,  within  three  years.  After 
that  he  may  be  considered  cured  in  the  presence  of  a  negative 
Wassermann  reaction,  according  to  Fritz  Lesser,  Citron,  and  others, 
while  Halberstaedter  and  others  will  hear  nothing  of  a  time  limit  as 
to  when  a  patient  is  cured.  Xoguchi  recently  introduced  a  new  re- 
action for  syphilis,  which  is  analogous  to  the  cutaneous  reaction  for 
tuberculosis,  and  is  known  as  the  luetin  reaction.  This  is  especially 
adapted  to  the  latent  stages  of  syphilis  because  in  these  in  many 
instances  the  Wassermann  reaction  is  negative,  while  the  luetin  is 
positive.  Again,  it  is  absolutely  negative  in  a  healthy  as  well  as 
cured  syphilitic.  So  that,  according  to  Xoguchi,  when  the  allergy 
(skin  reaction)  does  not  occur  and  the  patient  has  also  a  negative 
Wassermann  after  having  been  treated,  he  may  be  considered 
cured,  regardless  of  time. 

A  Wassermann  reaction  may  remain  positive  in  spite  of  all  the 
anti-luetic  treatment  for  a  very  long  time,  and  this  is  explained 
that  neither  mercury  nor  salvarsan  has  reached  all  the  spirochetes. 
The  latter  are  located  in  structures  that  are  penetrated  with  diffi- 
culty by  these  remedies,  as,  for  instance,  the  cerebrospinal  system, 
nerves  and  cornea.  Especially  is  this  true  when  small  doses  were 
given,  whereas  one  large  dose  of  salvarsan  transformed  the  posi- 
tive Wassermann  reaction  into  a  negative  one.  It  has  been  demon- 
strated that  the  later  the  anti-luetic  treatment  is  begun  in  a  case, 
the  longer  in  proportion  will  it  require  to  change  a  positive  to  a 
negative  Wassermann. 

In  the  examinations  of  the  cerebrospinal  fluid  it  has  been  shown 
in  quite  a  number  of  instances  that  by  the  Appelt-Xonne  test  this 
fluid  has  been  infected  with  lues,  while  the  Wassermann  reaction 
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of  the  blood  was  negative,  and  correspondingly  in  eases  of  faintly- 
positive  Wassermann  reaction  this  test  of  the  cerebrospinal  fluid 
would  be  strongly  positive. 

Salvarsan  in  Oto-Laryngology. 

The  subject  of  the  application  of  salvarsan  in  general  has  been' 
so  thoroughly  exploited  and  references  in  the  literature  are  so 
vast  that  I  shall  not  go  into  this  part  with  any  great  detail,  but 
confine  my  remarks  principally  to  oto-laryngologie  matter,  with 
special  reference  to  the  complications  or  recurrences,  and  especially 
those  of  the  auditory  nerve. 

In  the  January  number  of  the  Chemotherapy,  the  references 
and  reports  have  been  compiled  from  the  principal  nations  of 
the  world,  and  show  that  from  July,  1911,  to  October,  1911,  four 
hundred  and  ninety-five  articles  have  appeared,  of  which  America 
leads  with  156.  France  138.  Russia  73.  Germany  (and  this  is  note- 
worthy) 66.  England  31.  and  Italy  31.  Since  that  time  the  reports 
have  materially  increased.  So  far  as  the  literature  on  salvarsan 
in  otolaryngology  is  concerned,  it  was  the  complications  from 
the  auditory  nerves  that  preceded  the  reports  of  the  great  bene- 
fits from  this  remedy.  Chiari  and  Gerber  were  the  first  to  report 
cases,  and  the  interesting  points  they  brought  out  were  in  threat- 
ening laryngeal  obstruction,  where  one  would  be  in  fear  of  the 
action  of  K.  I.,  on  a<  count  of  a  possible  edema,  cleared  up  with 
remarkable  rapidity,  when  salvarsan  was  administered. 

Felix,  of  Buccharest,  made  one  of  the  earliest  and  most  encour- 
aging reports  of  salvarsan  in  oto-laryngology  in  a  very  large 
material.  After  that  quite  a  number  of  isolated  reports  in  dis- 
cussions of  other  than  syphilis  or  salvarsan  articles  appear  in 
this  country  and  abroad.  Our  Secretary,  Dr.  Thomas  J.  Harris, 
was  one  of  the  earliest  to  report  in  New  York  on  the  great  value 
of  this  remedy  in  such  a  discussion,  but  a  definite  and  complete 
reference  has  not  yet  appeared,  although  I  know  papers  have 
been  presented  at  the  meetings  just  held  of  the  New  York  State 
Medical  Society  and  American  Laryngological  Society. 

Composition  of  Salvarsan,  Otherwise  Known  as  Arscnooenzol. 

r      NH  (CLH) 

Formula:      C0H3  \  — OH 

(       AS 

(       AS 

CBH.  \  — O  H 

(       NH  (CLH) 
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According  to  Leonore  Michaelis,  it  is  derived  from  atoxyl, 
which  contained  five  values  of  arsenic,  whereas  salvarsan  only 
contains  three  values.  On  account  of  its  phenol  acid  property 
as  well  as  the  property  of  its  amin,  it  is  considered  a  base.  It 
combines,  therefore,  with  sodium  hydrate,  a  sodium  salt,  and 
with  hydrochloric  acid,  a  salt  of  carbohydrates.  It  is  soluble  in 
water  and  if  exposed  to  air  in  dry  form  becomes  oxidized  and 
brown  in  color.  This  change  adds  very  materially  to  its  poison- 
ous effect,  and  it  is,  therefore,  necessary  not  to  employ  any  prep- 
aration for  solution  except  from  hermetically  sealed  bottles  or 
tubes.    There  is  34%  of  arsenic  in  salvarsan. 

Action  of  Salvarsan  on  tht   Spirochaeia  Pallida. 

Through  the  effort  of  Schereschewsky,  Hoffmann  and  Noguchi 
was  it  possible  to  experiment  with  pure  culture  of  transferred 
spirochete  into  rabbits  with  this  drug,  and  it  was  found  by  Hata 
that  their  destruction  followed  almost  immediately  the  injection 
of  salvarsan.  Ascoli,  Pasini,  Siedknid  and  Truth"  showed  that 
marked  degenerative  changes  in  the  spirochetes  followed  the 
injection  of  salvarsan,  and  they  could  not  be  found  after  two  to 
three  days.  Not  only  superficial  lesions  showed  the  disappear- 
ance of  the  spirochete  so  rapidly,  but  Jaffe  and  Henck  excised 
chancres  and,  stained  by  Levaditti  method,  demonstrated  after 
one  to  three  clays  their  annihilation.  In  congenital  lues  Herx- 
heimer  showed  that  three  days  after  the  injection  the  spirochetes 
were  absent  from  the  whole  body,  except  the  lungs,  where  they 
were  found  in  a  markedly  degenerated  condition,  and  similar 
findings  are  reported  by  Reinke  in  another  post-mortem  exami- 
nation, only  here  it  was  four  days  following  the  injection.  It  is 
noteworthy  that  Ehrlich  and  Plant  have  shown  that  salvarsan 
has  no  effect  on  the  spirochetes  outside  of  the  body. 

Method  of  Application. 

Three  methods  are  known,  of  which  the  Weichselbaum  or  sub- 
cutaneous is  the  first  that  was  made  use  of.  Second,  the  intra- 
muscular, and,  third,  the  intravenous.  The  subcutaneous  method 
has  been  practically  abolished,  owing  to  its  painfulness  and 
abscess  formations.  As  to  the  choice  and  indications  of  the  intra- 
muscular and  intravenous,  it  is  not  yet  a  settled  question;  in 
fact,  both  methods  have  their  advantages  and  disadvantages,  as 
well    as    distinct    indications    and    contraindications.       I    shall 
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not  go  into  the  detail  of  the  controversies,  but  will  state  the 
methods  that  I  have  or  rather  am  employing  at  the  present  time. 

Intramuscular  Method:  Schindler  and  Neisser  recommend  the 
preparation  known  as  Joha,  which  is  a  mixture  of  salvarsan  in 
iodipin,  in  ampules,  already  prepared,  and  in  doses  of  0.4  to  0.6 
of  salvarsan  in  1.0  to  1.5  of  iodipin  oil.  One  may  prepare  his 
own  mixture  by  properly  and  thoroughly  triturating  the  above- 
named  substances  in  their  proportions  and  under  the  strictest 
aseptic  conditions.  Enough  may  be  made  for  stock  for  a  number 
of  injections. 

The  technique  is  the  same  as  for  any  other  deep  muscular 
injection.  Eecently  I  have  incorporated  a  small  quantity  of  soft 
paraffin  at  the  suggestion  of  Ormsby,  which  reduces  the  irrita- 
tion to  the  minimum. 

Intravenous  Methods  There  are  two  conditions  that  are  of  im- 
portance in  this  procedure : 

1.  Experience  in  the  introduction  of  the  needle  and  the  gen- 
eral management  of  technique. 

2.  Absolute  sterilization  of  everything  that  is  employed,  espe- 
cially the  water  that  is  employed  as  the  menstruum.  The  best 
is  distilled  water. 

It  is  not  necessary  to  lay  bare  the  vein,  as  Notthaft  has 
declared,  which  not  only  prolongs  the  procedure,  but  adds  to  the 
possibilities  of  complications.  Only  in  the  rarest  instances  in  a 
very  stout  person  with  small  veins  is  it  necessary  to  do  so. 

Steps  of  the  Procedure:  (a)  Preparation  of  the  solution.  Into 
a  graduate  beaker  (with  a  glass  stopper  and  about  twenty  glass 
beads),  measuring  about  300  c.c.  is  poured  about  40  c.c.  of  warm 
normal  salt  solution,  freshly  prepared.  To  this  is  added  the 
entire  quantity  of  the  ampule  of  salvarsan  (0.6),  and  this  shaken 
until  all  this  yellow  crystalline  substance  is  dissolved.  Add 
further  about  200  c.c.  of  the  salt  solution  and  shake  again.  Then, 
with  a  dropper,  add  about  20  minims  of  a  15  per  cent,  sterile  and 
filtered  sodium  hydrate  solution,  when  one  will  observe  a  cloudy 
solution.  .  Now  continue  to  add  drop  by  drop  of  this  sodium 
hydrate  solution  until  the  whole  mixture  becomes  clear.  Add 
now  the  remains  of  the  300  c.  c.  of  the  salt  solution,  and  mix ;  if  it 
shows  the  least  cloudiness,  add  some  more  of  the  sodium  hydrate. 
A  litmus  paper  test  will  show  it  to  be  either  normal  or  slightly 
alkaline. 
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There  have  been  all  three  different  solutions  used — acid, 
alkaline  and  normal,  and  it  is  the  latter  that  is  most  frequently 
employed.  Duhot  claimed  a  quicker  and  more  permanent  action 
from  acid  solutions,  but  this  has  not  been  substantiated  by  others. 

(b)  Apparatus.  There  are  more  than  forty  types,  many 
very  similar,  that  I  have  been  able  to  find  suggested,  but  the  main 
principles  are  those  of  any  transfusion  syringe.  The  container 
should  hold  about  300  c.  c.  held  on  an  iron  stand  that  may  be 
regulated  in  its  height  to  regulate  the  pressure.  A  firmly  secured, 
not  too  long  and  wide  rubber  tubing,  at  the  end  of  which  is  at- 
tached the  canula  needle,  which  has  a  three-point  stopcock.  To 
one  of  the  other  nipples  of  this  stopcock  is  attached  another 
tube,  going  to  a  second  container,  which  also  rests  on  the  stand 
and  is  for  the  purpose  of  flushing  the  vein  with  normal  salt 
solution  before  and  after  the  injection  of  salvarsan.  The  third 
opening  of  this  stopcock  is  to  determine  that  one  is  in  the  vein 
by  the  escape  of  a  little  blood,  which  is  eventually  taken  at  this 
time  for  a  Wassermann  test. 

(c)  Injection.  Fill  both  the  containers,  one  with  salvarsan. 
and  the  other  with  salt  solution.  Patient  in  the  recumbent  posi- 
tion. Apply  a  rubber  tube,  not  too  firmly  (because  slight  paresis 
has  been  observed  of  the  musculo-spiral  nerve  and  claimed  as  a 
complication  for  salvarsan").  around  the  uppermost  part  of  the 
arm.  Select  one  of  the  prominent  veins,  preferably  on  the  fore- 
arm, because  it  is  less  inconvenient  afterwards  than  within  the 
elbow,  and  tap  slightly  over  the  region  of  this  vein.  This  will 
make  it  more  prominent  (WeichselbaunO.  Pass  the  needle 
through  the  skin  into  the  vein  in  a  very  oblique,  almost  flat,  man- 
ner for  about  a  half  inch.  Open  the  stopcock  and  see  the  return 
of  the  blood.  Relieve  the  vein  by  taking  off  the  Esmarch  rubber 
tubing  from  the  arm  and  allow  the  salt  solution  to  run  in  for 
about  10  c.  c.  and  then  follow  with  the  salvarsan.  It  should 
take  about  half  an  hour  for  the  entire  quantity  (250  to  300  c.  c.) 
to  enter  the  circulation.  At  the  end  of  this  again  allow  the  flow 
from  the  salt  solution  for  about  10  c.  c.  The  needle  is  removed 
and  a  light  pressure  bandage  applied.  Patient  is  returned  to  bed. 
not  Avalking.  and  told  to  remain  quiet  for  about  a  day. 

Dosage:  At  the  beginning  Ehrlich.  when  he  spoke  of  the 
sterilizatio  magna  said  to  have  given  one  large  dose,  but  this 
has  not  been  found  as  satisfactory  as  the  sterilizatio  frac- 
tionata.  and  only  smaller  doses,  oftener  repeated,  are  now  the 
rule.      Kromaver  recommended  what  he  called  a  chronic  salvar- 
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san  treatment — an  injection  of  0.2  three  times  weekly  until  a 
dose  2.0  to  3.0  was  readied  within  four  to  six  weeks.  This  method 
did  not  find  great  favor,  and  the  most  satisfactory  dosage 
appears  to  be  in  active  cases  0.5  every  third  day,  so  that  after 
twelve  to  sixteen  days  the  treatment  is  completed.  In  the  more 
latent  cases  one  injection  of  0.5  followed  several  weeks  later  by 
another,  with  an  interval  of  mercurial  treatment,  is  the  rule. 
However,  in  arterios  clerotic  individuals,  or  those  afflicted  with 
heart,  kidney  or  nervous  diseases,  one  will  start  with  a  very 
small  dose,  say  0.1,  to  find  out  how  they  react  and  gradually  in- 
crease the  dose.  In  infants  the  smallest  dose  and  the  smallest 
amounts  are  advised,  say  5  c.  c,  containing  0.01,  and  this  to  be 
repeated  four  to  five  times.  Jesioneks  found  that  these  small 
doses  often  provoked  the  symptoms  and  appeared  to  make  con- 
ditions worse,  so  that  Ehrlich  and  AYeiehselbaum  recommended 
the  maximum  dose  of  0.1  at  one  time.  YVelde  showed  that  even 
larger  doses  were  well  tolerated,  and  Baisch  gave  in  a  new-born, 
and  with  good  result,  twice  0.15  within  ten  days.  Children 
from  two  to  ten  years  of  age  tolerate  doses  as  high  as  0.1  to  0.3. 

Tin  Execretion  of  fh<  Salvarsan:  According  to  Fischer  and 
Hoppe.  Fraenkel  and  Grouven,  Ullmann  and  several  others  who 
have  studied  this  question,  there  seems  to  be  a  great  variance  of 
opinion,  and  this  is  due  to  the  difficulty  of  obtaining  and  weighing 
the  arsenic  from  the  excretions.  Lockmann  says  that  salvarsan 
of  all  the  other  arsenic  preparations  is  the  slowest  to  be  com- 
pletely excreted.  In  the  first  twenty-four  hours  after  injection 
0.2  to  21  o  per  cent,  is  excreted.  After  seven  and  a  half  weeks 
in  the  daily  urine  0.003  per  cent,  was  found  in  cases  of  intraven- 
ous injections,  and  in  sueutaneous  injections,  ten  weeks  later, 
0.03  per  cent,  and  thirteen  and  a  half  weeks  later  0.01  per  cent, 
could  still  be  found.  Formerly  it  was  thought  that  in  subcu- 
taneous and  intramuscular  injections  the  excretion  of  the  sal- 
varsan was  much  slower  than  in  the  intravenous  method,  but 
Bornstein  and  Lockmann  have  shown  that  that  is  not  the  case, 
and  that  the  liver,  spleen,  kidney,  bone  marrow  and  muscles 
served  as  a  storehouse  for  the  arsenic  in  this  as  well  as  all  the 
methods. 

According  to  Fraenkel,  Navassart  and  others,  the  intestinal 
tract  as  well  as  the  kidneys  are  the  principal  structure  of  excre- 
tion of  the  arsenic,  mostly  from  the  intestines.  As  early  as  five 
to  ten  minutes  after  an  intravenous  injection  could  Abelin  find 
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arsenic,  and  in  the  intramuscular  after  half  an  hour.  Resorcin 
is  employed  as  a  test  for  the  arsenic.  However,  one  finds  that 
the  salvarsan  has  not  been  split  up  or  changed  very  much  by  its 
passage  through  the  blood,  unless  as  Bornstein  believes,  the 
arsenic  form  again  with  the  urine  and  feces  a  compound  much 
like  the  original  salvarsan.  Loeb  has  shown  that  long  after  the 
urine  shows  no  trace  of  salvarsan  it  may  still  be  found  in  goodly 
quantities  in  the  blood  and  would  reflect  this  fact  on  the  possi- 
bility of  a  chronic  arsenical  intoxication.  These  facts  were  not 
accepted.  Xo  one  as  yet  has  determined  a  lethal  dose  of  salvar- 
san. that  such  must  exist  there  is  no  question,  in  spite  of  the 
fact  that  even  after  very  large  doses  thus  far  given  there  have 
been  no  disastrous  results. 

Indications: 

(1)  Malignant  or  grave  lues. 

(2)  Lues  in  which  there  exists  an  idiosyncrasy  for  mercury. 

(3)  Lues  that  is  very  refractile  to  mercury. 

(4)  In  cases  where  for  prophylactic  reasons  a  rapid  steriliza- 
tion is  necessary. 

(5)  Recurrences  for  so-called  complications  from  the  nervous 
system. 

(6)  In  luetic  patients  who  are  also  infected  with  tuberculosis 
and  which,  as  a  rule,  tolerate  mercury  very  poorly. 

(7)  In  cases  of  lues  where,  in  spite  of  a  very  vigorous  and  long- 
continued  mercury  treatment,  the  Wassermann  reaction  remains 
positive. 

(8)  As  a  diagnostic  measure  it  is  far  superior  in  time  to  Hg. 

Contraindications: 

(1)  In  ocular  diseases  in  which  there  had  been  employed  some 
of  the  other  arsenical  preparations,  as  hektin,  enesol.  arsacetin. 
or  atoxyl.  one  must  not  employ  salvarsan.  In  no  ocular  disease, 
especially  those  of  luetic  origin,  is  there  any  contraindication 
for  its  use. 

(2)  In  heart  diseases  and  aortic  aneurysm  great  care  should 
be  exercised  and  only  the  smallest  doses  should  be  administered, 
if  at  all.  In  cases  of  heart  failure  complicated  by  nephritis, 
tabes,  general  paresis,  it  is.  according  to  Ehrlich.  contramdi- 
cated  to  use  salvarsan. 

(3)  Kidneys :  Acute  nephritis,  except  the  luetic  type,  is  an 
absolute  contraindication  to  the  use  of  salvarsan. 
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(I)  Gastrointestinal:  Ulcerative  conditions  of  stomach  and 
duodenum,  owing  to  the  possibility  of  rupture. 

(5)  Liver:  Acute  swelling  or  chronic  cirrhotic  or  atrophic 
livers  prove  very  dangerous  conditions,  since  here  is  the  main 
depot  for  the  salvarsan. 

(6)  General  nervous  system:  In  all  cases  of  marked  pro- 
gressive degenerative  changes,  especially  where  arteriosclerosis 
is  present.  In  cases  where  a  typical  Herxheimer  reaction  takes 
place  and  where  the  danger  zone  of  the  centers  become  affected 
by  this  reaction. 

(7)  Diabetes  and  general  marked  obesity,  in  consequence  of 
general  alcoholism,  are  very  dangerous  conditions  in  which  to 
employ  salvarsan.  on  account  of  the  fatty  heart. 

Complications. 

Complications  following  the  use  of  salvarsan  are  not  many  at 
the  present  time,  since  the  technique  is  very  much  bttter  under- 
stood and  those  conditions  which  formerly  were  looked  upon  as 
complications  are  in  the  main  known  as  luetic  recurrences,  and 
react  most  beautifully  to  more  salvarsan,  mercury  and  K.  I. 
Especially  are  these  recurrences  or  reignited  syphilis  manifest  in 
the  general  nervous  system  and  principally  in  the  peripheral 
nerves.  The  kidneys,  liver  and  other  parenchymatous  struc- 
tures are  next  in  frequency  in  what  the  Germans  call  "provoka- 
torische  recediven."  There  are.  however,  certain  symptoms 
rather  than  complications  that  follow  the  use  of  salvarsan.  but 
these  are.  as  a  rule,  so  transitory  and  leave  no  changes  behind, 
that  I  will  only  enumerate  some  of  them,  but  go  more  into  detail 
in  discussing  the  affection  of  the  auditory  nerve. 

A  group  of  symptoms,  such  as  sudden  redness  and  swelling  of 
the  face,  marked  difficulty  in  respiration  and  an  irritative  short 
cough,  great  pressure  and  hot  feeling  in  the  head,  the  expression 
of  great  anxiety,  paresthesias  of  the  extremities,  have  been 
observed  by  a  number  of  men  following  immediately  the  injection, 
especially  intravenously,  of  salvarsan.  Eecently,  Iwaschenzow 
has  published  his  experience  with  this  particular  subject  and 
believes  that  we  are  dealing  with  a  sort  of  anaphylactic  condi- 
tion ;  that  the  principal  cause  is  the  too  early  repetition  and  of 
too  small  doses  of  salvarsan,  a  phenomenon  similar  to  injections 
of  other  sera.  All  these  manifestations  disappear  from  one-half 
to  five  minutes  later.  There  is  no  change  in  the  pulse.  Epilepti- 
form seizures,  convulsions,  syncope,  and  complete  loss  of  consci- 
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ousness  have  been  reported.  A  marked  rise  of  temperature, 
diarrhea,  nausea  and  vomiting  occur,  but  less  frequently. 

Some  of  the  manifestations  of  the  skin  that  -were  observed  fol- 
lowing the  injection  of  salvarsan  were  scarlet  and  measles-like 
eruption,  urticaria,  herpes  zoster,  herpes  facialis  and  labialis, 
dermatitis  exfoliata,  but,  most  interesting  of  all,  the  Herxheimer 
reaction.  The  Herxheimer  reaction,  is  a  swelling  of  the  tissues 
usually  brought  about  by  the  introduction  of  some  chemical  sub- 
stances (K.  I.  or  salvarsan  )into  a  body  that  has  been  previously 
fairly  well  saturated  with  mercury.  It  is  this  explanation,  ac- 
cepted by  Ehrlich  and  many  others,  that  the  many  recurrences 
of  lues,  especially  in  the  nervous  system,  which  will  be  described 
later,  are  due  to  this  Herxheimer  reaction. 

As  to  the  kidneys:  Hemorrhagic  nephritis  or  just  hematuria, 
transitory  albuminuria  and  slight  nephritis,  with  granular  casts. 
are  recorded. 

Marked  jaundice  is  reported  from  probable  affections  of  the 
liver  or  its  gall-ducts. 

N euro-Recurrence,  Otherwise  Spoken  of  as  Injury  to  the  Auditory 

N(  rve. 

As  otologists,  we  are  particularly  interested  in  three  points: 
First,  in  cases  of  luetic  affection  of  the  acustic  nerve  is  salvarsan 
indicated  or  not  ?  Second,  in  luetic  patients  with  a  history  of  a 
pre-existing  labyrinthian  non-luetic  affection,  are  we  justified  in 
advising  against  the  injection  of  salvarsan.  and.  lastly,  and  most 
important,  is  the  question  of  the  affection  of  the  auditory  nerve. 
either  the  acustic.  vestibular  or  both,  in  consequence  of  salvarsan 
injections. 

In  answer  to  the  first  and  second  questions,  the  authorities  are 
in  the  great  majority  agreed  that  salvarsan  should  be  employed 
and  some  of  the  most  brilliant  results  are  reported  from  salvar- 
san in  acute  luetic  labyrinthitis. 

As  to  the  question  of  auditory  nerve  affection  following  salvar- 
san, I  will  say  that  the  authenticated  literature  and  my  personal 
investigations  and  own  observations,  as  I  will  show  later,  do  not 
bear  out  those  alarms  that  start  in  Finger's  clinic  in  Vienna,  and 
been  continually  reported  and  re-reported.  In  consequence 
thereof  many  cases  in  which  salvarsan  was  indicated  was  with- 
held, and  thus  a  better  result  prevented.  TVe  are  thankful  for 
these  early  observations  of  the  Vienna  school,  and  hope  that  sub- 
sequent observations  of  these  cases  will  show  that  the  majority 
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of  the  eases  proved  to  be,  a  temporary  affair,  most  probably  due 
to  changes  which  I  shall  now  describe. 

There  are  two  types  of  changes  in  the  nerve  possible  after 
salvarsan  injections:  The  acute,  one  to  two  days  after,  and  the 
other  the  latent  form  several  days  or  weeks  after  injection. 
Ehrlich  says  that  of  all  the  tissues  that  are  the  most  difficult  to 
reach  by  salvarsan  are  the  nerves,  and  the  tissues  that  are  very 
frequently  infected  by  the  spirochete  are  also  the  nerves. 
Ullmann  in  animal  experiments  with  destructive  doses  of  salvarsan 
could  find  arsenic  everywhere  except  the  nervous  system,  and 
supports  Ehrlich 's  contention. 

These  acute  affections  of  the  auditory  nerve  following  salvarsan 
injection  are  spoken  of  as  neuro-reaction  by  Troumer.  and  are 
explained  as  follows:  The  spirochetes,  through  a  long  period  of 
mercurial  treatment,  become  non-active  and  mercury-fast,  so 
that  more  mercury  will  have  no  effect  on  them,  and  when  the 
salvarsan  is  injected  it  brings  them  back  into  action.  Since  the 
salvarsan  cannot  reach  the  spirochetes  very  well  within  the 
nerves,  as  had  been  shown  above,  and  through  their  action  at 
these  points  certain  endotoxins  are  liberated  and  there  results 
an  acute  swelling  of  the  nerve,  and  thus  the  acute  affections. 

A  mercurial  and  potassium  iodide  treatment,  with  a  possible 
second  dose  of  salvarsan.  will  clear  up,  as  it  has  already  done  in 
many  instances,  most  of  these  acute  cases. 

As  to  the  latent  nerve  affection  that  follows  two  to  eight 
months  after  the  injection,  there  cannot,  according  to  Weichsel- 
mann,  Ehrlich.  Benario,  Guttmann.  and  others,  be  any  question 
that  these  are  true  luetic  recurrences,  due  to  an  incomplete  steril- 
ization of  the  whole  system  by  one  or  two  injections  and  in  many 
instances  too  small  a  dose  being  employed.  In  opposition  to 
this  opinion  are  Finger.  Rille  and  others,  who  ascribe  this  con- 
dition as  being  due  to  the  toxic  action  of  salvarsan.  Benario.  in 
order  to  definitely  determine  the  pathogenesis  of  this  late  mani- 
festation of  the  nerves  following  the  injection  of  salvarsan.  col- 
lected 220  cases  of  nerve  affection  from  the  literature,  and  for 
comparison  123  eases  of  the  same  affections  following  the  use  of 
mercury,  for  the  same  cry  was  once  raised  against  mercury  as 
now  is  against  salvarsan.  The  results  of  his  tabulated  studies  are 
as  follows : 

That  these  nerve  affections  (the  auditory  included)  are 
syphilitic  recurrences  is  proven  by: 
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1.  They  occur  exclusively  during-  the  early  period  of  the 
secondary  stage  of  the  disease,  at  a  time  when  the  dispersion  of 
the  spirochetae  is  at  its  height. 

2.  They  were  not  seen  in  cases  other  than  syphilitic,  treated 
with  salvarsan  (exception  of  Heidingsfeld  case). 

3.  They  are  influenced  and  curable  by  repetition  of  salvarsan 
injections. 

4.  The  pathologic-anatomical  process,  as  seen  in  the  eye 
ground,  is  an  acute  inflammation,  while  the  arsenic  produces 
trophic,  not  inflammatory,  changes. 

That  these  nerve  affections  are  not  due  to  the  toxicity  of 
salvarsan  is  shown  further  by : 

1.  The  long  interval  between  injection  and  the  first  symptoms. 

2.  They  have  not  occurred  if  salvarsan  was  administered 
correctly. 

3.  They  have  occurred  where  the  dose  of  salvarsan  injected 
was  small. 

4.  They  do  not  occur  in  cases  that  already  show  symptoms 
of  nerve  affection. 

5.  The  same  changes  have  occurred  when  Hg  was  employed 
instead  of  salvarsan. 

The  same  author  has  found  that  of  all  the  luetic  recurrences  in 
the  nerves,  the  auditory  predominates  to  the  percentage  of  44.5%. 

In  the  Internationales  Centralblatt  fur  Ohrenheilkunde,  Valen- 
tine recently  reviewed  this  whole  subject  of  the  auditory  nerve 
affections  following  salvarsan.  and  comes  to  this  conclusion:  "It 
certainly  shows  that  from  the  enormous  number  of  cases  that 
have  been  injected  but  a  very  small  number  have  been  damaged 
in  the  region  of  the  auditory  nerve,  and  surely  one  may  recon- 
cile this  difficulty  with  the  most  remarkable  successes  with  this 
remedy — salvarsan. ' '  He  has  classified  the  cases  into  two  groups  : 
(1)  Aeustic  affection  alone.  (2)  Acustic  affection  with  other 
nerves,  and  the  acustic  nerve  affection  into  (a)  cochlearis ;  (b) 
vestibularis;  (c)  cochlearis  and  vestibularis. 

There  are  forty-five  cases  in  all  that  he  could  find  in  the  litera- 
ture. Of  these  there  were  9  of  cochlear,  7  vestibular.  20  combined 
of  both  portions,  and  in  9  other  cranial  nerves  were  involved  also. 

Benario,  in  the  Mimchen  Medizinische  Wochenschrift,  gives 
his  collected  cases  from  literature,  and  personal  inquiry,  number- 
ing 14.000  cases  treated,  and  126  secondary  nerve  affections,  of 
which  62  were  of  the  acustic  nerve.     These  were  divided  into  29 
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cochlear.  5  vestibular,  17  both  cochlear  and  vestibular,  and  11  in 
combination  with  other  cranial  nerves. 

Frey,  Dual,  and  more  recently  Urbantchitsch,  have  expressed 
themselves  of  the  belief  that  no  permanent  injury  of  the  auditory 
nerve  occurs  following  the  use  of  salvarsan. 

An  interesting  case  of  not  luetic  origin,  reported  by  Milian,  in 
which  two  salvarsan  injections  were  given,  causing  trouble  with 
the  auditory  nerve.  Since  the  case,  however,  had  previously  for 
some  time  hektin  (arsenic),  it  cannot  be  accepted  as  a  case  of 
arsenic  injury  from  salvarsan.  Another  case  of  lichen  planus, 
reported  by  "Wanner,  in  which  salvarsan  caused  some  trouble 
with  the  auditory  nerve,  would  be  accepted  as  a  case  of  toxic 
effect  from  salvarsan  on  the  auditory  nerve,  but  the  report  is 
very  incomplete  and  cannot  be  accepted  as  such  at  this  time.  One 
case  of  0.  Beck  must  be  mentioned,  in  which  following  salvarsan 
bilateral  deafness  ensued.  Hg  was  given,  without  result.  Then 
pilocarpin  was  given,  with  good  result.  He  believes  pilocarpine 
enhanced  the  excretion  of  the  salvarsan  from  the  system. 

An  interesting  contribution  since  Valentine's  review  to  the  sub- 
ject is  by  Knick  and  Zaloziec,  in  the  Berliner  Klinische  Wochen- 
schrift :  "Acute  Acusticus  Involvement  in  the  Early  Period  of 
Syphilis,  with  Special  Reference  to  Salvarsan."  They  describe  in 
tabulated  and  complete  form  ten  cases,  in  which  they  found  that 
most  of  the  cases  where  large  doses  of  salvarsan  could  be  given 
cleared  up  quickly:  however,  those  of  combined  brain  syphilis 
with  labyrinth  involvement  were  slow  in  recovering,  owing  to 
the  small  doses  that  were  given  by  necessity.  The  spinal  punc- 
tures showed  cellular  elements  and  in  a  number  showed  a  -f"  test 
for  syphilis  (Appelt-Nonne).  where,  as  in  the  same  case,  a 
negative  Wassermann  existed. 

In  making  an  extensive  investigation  of  the  effect  of  salvarsan 
in  treatment  of  syphilis  in  general,  I  have  communicated  either 
by  letter  or  in  person  with  forty-two  physicians,  most  of  them 
specialists  in  genito-urinary  and  skin  and  venereal  diseases,  out- 
side of  Chicago,  and  herewith  state  my  results.  The  following 
cities  were  written  to : 

Philadelphia,  Pittsburg,  New  York,  Buffalo,  Baltimore,  Cincinnati, 
St.  Louis,  Boston,  Washington,  Detroit,  Montreal,  Toronto,  St.  Paul, 
Minneapolis,  Toledo,  Kansas  City,  Denver,  San  Francisco,  Los  Angeles, 
New  Orleans,  Louisville,  Duluth,  Jacksonville,  Birmingham,  Nashville, 
Vicksburg,  Knoxville,  Cleveland,  Columbus,  Albany,  Harrisburg,  Salt 
Lake  City,  Asheville,  N.  C,  Indianapolis,  Omaha,  Dallas,  San  Antonio, 
El  Paso. 
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As  to  complications,  most  of  the  men  report  very  few.  especially 
in  reference  to  the  auditory  nerve.  A  goodly  number  were  still 
very  sanguine  about  the  use  of  salvarsan.  although  thus  far, 
when  the}'  employed  it.  the  results  were  very  satisfactory.  The 
reading  (publishing)  of  all  the  correspondence  would  probably 
be  of  interest  and  profit,  but  time  (space)  will  not  permit  it.  I 
will,  however,  present  the  two  extreme  reports,  and  if  Heidings- 
feld  is  correct  in  his  interpretation  of  his  case,  then  it  is  the 
second  case  that  I  have  been  able  to  find  in  the  literature  of 
permanent  injury  to  the  auditory  nerve. 

May  3,  1912. 
Dr.  Joseph  C.  Beck, 

2551  North  Clark  Street, 
Chicago,  111. 

Dear  Doctor  Beck: 

In  reply  to  your  letter  of  April  30th,  I  beg  to  state  that  I  have  just 
read  a  paper  before  the  New  York  State  Medical  Society,  at  Albany,  on 
the  effects  of  salvarsan  on  the  eye  and  ear.  This  will  later  be  pub- 
lished in  the  Journal  of  the  State  Association. 

I  have  given  the  drug  now  about  1,000  times  intravenously  and  have 
seen  no  cases  where  it  has  produced  any  injurious  effect  on  the  ear 
or  eye.  It  is  extremely  important,  however,  that  details  of  technique 
be  carefully  observed,  the  most  important  of  which  is  the  preparation 
of  the  drug  with  freshly  distilled  water. 

Sincerely  yours, 

(Signed)      J.  A.  Fordyce. 

May  3,  1912. 

Dr.  Jos.  C.  Beck, 

Chicago,  111. 

My  dear  Dr.  Beck: 

In  reply  to  your  kind  letter  of  April  30th,  I  beg  to  refer  you  to  my 
most  recent  contribution  on  the  subject  of  salvarsan,  namely,  an  article 
which  has  just  appeared  in  the  May  4,  1912,  issue  of  the  New  York 
Medical  Journal. 

In  answer  to  your  query,  I  beg  to  state  that  up  to  the  present  time  I 
have  observed  five  cases  of  impaired  hearing  with  intravenous  admin- 
istration of  salvarsan.  There  was  impaired  hearing  in  two  of  the 
cases  prior  to  the  administration  of  salvarsan,  and  in  two  cases  the 
impairment  manifested  itself  subsequent  to  the  administration.  Two  of 
these  cases  have  proceeded  to  satisfactory  recovery  after  an  interval 
of  three  to  four  months.  The  other  two  cases  have  not  as  yet  shown 
any  material  improvement.  The  fifth  case  is  one  of  unusual  interest 
inasmuch  as  it  demonstrates  that  the  impairment  of  hearing  must  have 
been  due  to  the  intravenous  administration  of  salvarsan  and  to  no 
other  attributable  cause.  This  patient  had  a  well-defined  case  of 
scabies  and  presented  no  history  or  clinical  evidence  of  existing  or 
preexisting  syphilis.  The  patient  fell  into  the  hands  of  an  unqualified, 
incompetent  physician,  who  administered  salvarsan  intravenously. 
Within  two  weeks  after  the  administration,  the  patient  came  to  my 
personal  notice  with  impaired  hearing.     A  Wasserniann  examination  at 
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that  time  was  absolutely  negative  in  character  and  remained  negative 
for  a  period  of  four  weeks.  The  patient  presented  no  clinical  evidence 
of  existing  or  pre-existing  syphilis.  To  my  mind,  the  impaired  hearing 
in  this  case  must  be  justly  attributed  to  the  intravenous  administration 
of  salvarsan,  in  so  far  as  syphilis  was  not  associated,  and  it  manifested 
itself  within  a  few  days  after  the  intravenous  administration  of  the 
remedy. 

Very  sincerely, 

(Signed)      M.  L.  Heidingsfeld. 

On  inquiry  of  the  Chicago  profession  at  large,  and  especially 
the  genito-urinary  and  skin  and  genereal  specialists,  I  was  able 
to  obtain  the  following  information:  From  182  men,  who  had 
used  this  remedy  for  syphilis  in  very  many  injections  and  cases, 
there  had  never  been  a  death,  nor  any  difficulty  with  the  auditory 
nerve,  with  the  exception  of  slight  irritation,  as  dizziness  or  ring- 
ing in  the  ear,  always  passing  away  within  a  short  time.  Some 
reported  late  manifestations  of  the  auditory  nerve  which  re- 
sponded to  more  mercury  and  salvarsan,  in  that  they  cleared  up. 

Ehrlich  and  his  followers  claim  that  in  not  a  single  instance 
has  there  been  a  case  demonstrated  but  what  would  show  that  the 
patient  had,  previous  to  the  injection,  changes  of  such  nature  as 
could  explain  the  cause  of  death,  and  not  the  salvarsan. 

1.  Gaucher  (France).  Two  deaths;  symptoms  of  meningitis;  no 
post-mortem. 

2.  Tucker  (America).  Man,  thirty  years.  One  hour  after  in- 
jeccion  of  0.3  salvarsan,  intravenously,  symptoms  of  chills,  vomiting, 
high  temperature.      No  post-mortem. 

3.  Goldenberg  and  Kolaski  (America).  Alcoholic.  Two  weeks 
after  injection,  intravenously,  of  salvarsan  had  symptoms  of  malaria.  No 
post-mortem. 

4.  Pedersen  (America).  Man,  thirty.  Brain  gumma  and  hemi- 
plegia, and  growth  in  rectum.  0.45  salvarsan,  intramuscularly. 
Twelve  days  later  died  from  intracranial  hemorrhage.  Albumin  in 
urine. 

5.  Wolbarst  (America).  Man,  thirty-eight.  Tabes.  Died  twelve 
days  after  injection.  No  arsenic  could  be  found  the  first  three  days 
after  injection;  after  that  semi-coma.  Before  he  was  injected  he  had 
a  mild  nephritis,  with  albumin  and  granular  casts. 

6.  Fordyce  (America).  Woman,  twenty-five.  Dead  on  second  day 
after  the  second  injection  of  0.4,  intravenously.  A  trace  of  albumin 
showed,  and  some  red  blood  cells,  after  the  first  injection.  A  few  days 
later,  when  the  above  second  dose  was  given,  the  temperature  rose  very 
high.  Vomited.  This  continued  until  the  following  day.  Next  day 
anuria  and  drop  in  blood  pressure  to  60.  Autopsy  showed  acute  nephri- 
tis and  hemorrhage  in  the  liver. 

7.  Longe  (Italy).  Boy,  four  years  old.  Symptoms  of  acute 
arsenical  poisoning  thirty-six  hours  after  injection,  intravenously,  of 
0.08  of  salvarsan.     No  post-mortem. 

The  cases  that  I  have  treated  by  means  of  salvarsan  are  as 
follows : 
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External    nasal    deformity   combined    with,    ulceration    ex- 
ternally as  well  as  intranasally 11 

Intranasal,    mostly   ulcerative 8 

Nasopharyngeal    ulceration 5 

Palate  and  mouth  and  tongue 6 

Pharynx,    including    tonsils 4 

Larynx 7 

Larynx,  trachea  and  bronchi 1 

Ear,  chronic  eczema  of  pinna  and  external  auditory  canal  1 

Ear,  chronic  suppuration  of  middle  ear 2 

Ear,  acute  labyrinthian  deafness 2 

47 

All  of  these  cases  Lad  a  Wasserniann  test,  and  showed  in  most 
instances  to  be  strongly  positive.  All  but  one  case  had  either 
previously  or  subsequent  to  the  injection  of  salvarsan  mercurial 
and  K.  I.  treatment,  one  case  for  eight  years.  Twenty-eight  of 
these  patients  are  now  cured,  so  far  as  the  repeated  Wassermann 
being  negative  shows,  and  clinically  all  of  the  forty-seven  eases 
are  well.  The  majority  were  treated  by  the  intravenous  method. 
The  majority  had  more  than  one  injection,  and  one  case,  a 
pharyngeal  lues  Avith  pathological  conditions  in  the  eyes,  finger- 
nails and  tibia  of  an  active  type,  had  five  salvarsan  0.6  infusions 
within  seven  months,  with  marked  benefit,  but  at  the  present 
time  has  still  a  marked  +  Wassermann  reaction.  Most  of  the 
patients  gained  greatly  in  weight  and  improved  in  their  general 
health.  In  three  cases  there  was  a  typical  Herxheimer  reaction 
following  the  injections.  One  case,  a  colored  woman,  had  all  the 
symptoms  described  as  anaphylactic  following  salvarsan,  and  she 
is  the  one  that  had  no  other  anti-luetie  treatment  before  or  after 
the  injection  of  salvarsan.  and  repeated  Wassermann  reactions 
since  proved  to  be  negative.  This  patient  gained  thirty  pounds 
after  the  treatment,  within  a  month.  Her  "Wassermann  reaction 
was  strongly  -f-  before  the  salvarsan  injection. 

In  not  a  single  instance  was  there  any  trouble  with  the  -ears 
following  the  injections  except  a  ringing,  which  disappeared 
within  a  day  or  two. 

In  conclusion.  I  desire  to  state  that  the  new  preparation  soon 
expected — non-salvarsan — will  be  hailed  with  hopes  that  some  of 
the  objections  to  salvarsan  will  be  met,  and  this  great  remedial 
agent  will  become  the  universally  applied  specific  for  the  cure  of 
lues.  I  also  wish  to  state  that  I  have  taken  freely  in  preparing 
this  paper  from  the  publication  of  Richard  Sieskind  in  the  Janu- 
ary  number  of  the  Bedliner  Klinik. 
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Dr.  George  F.  Cott,  of  Buffalo,  N.  Y.,  asked  if  salvarsan  could  be 
injected  intravenously  in  every  case.  He  believed  it  could  not.  When 
a  rapid  effect  was  desired  the  intravenous  method  was  to  be  preferred; 
when  a  slow  effect  was  desired  this  was  not  the  case.  He  cited  a  case, 
of  eight  years'  standing,  in  which  a  tubercular  syphilide  covered  the 
soft  palate  and  extended  to  the  hard  palate,  successfully  treated  by 
intramuscular  injection.  In  certain  cases  it  was  almost  impossible  to 
introduce  the  needle  into  the  vein.  The  fluid,  when  injected,  leaked 
through,  or  the  needle  passed  beyond  the  vein,  it  being  so  brittle. 
He  cited  another  case  in  which  attempts  were  made  in  several  dif- 
ferent parts  of  the  same  vein,  without  success,  and  intramuscular  injec- 
tion was  finally  made.  The  only  objection  to  the  latter  method  was  that 
occasionally  the  drug  is  deposited  in  the  muscle,  where  it  remains,  caus- 
ing more  or  less  induration. 

Dr.  F.  C.  Ard,  Plainfield,  N.  J.,  emphasized  the  importance  of  keeping 
salvarsan  patients  under  observation  for  months  after  the  treatment. 
He  referred  to  the  methods  of  the  Rockefeller  Institute,  where,  after 
injecting  salvarsan  the  Wassermann  test  was  constantly  employed  to 
determine  the  effect.  After  patients  are  apparently  cured  they  return 
at  intervals  for  the  Wassermann  test. 

Dr.  Beck,  in  closing  the  discussion,  suggested,  with  reference  to  the 
difficulty  in  finding  the  vein,  not  having  the  Esmarch  bandage  too  tight. 
It  was  not  necessary  to  expose  the  vein.  Salvarsan  did  not  penetrate 
the  sheath  of  the  nerve,  but  the  spirocheta  had  a  tendency  to  fix  them- 
selves there  and  to  become  immune  to  the  action  of  salvarsan. 


SYMPOSIUM— THE     STANDARDIZATION     OF     TONE     IN 
VOICE  PRODUCTION. 


THE  NEED  OF  A  STANDARD  IN  VOICE  PRODUCTION. 

By    W.    J.    HENDERSON. 

Ferrein's  treatise  on  the  vocal  organs  was  published  in  1741. 
But  it  was  more  than  half  a  century  later  that  his  ideas  appeared 
to  have  any  general  influence.  In  the  first  thirty  years  of  the 
nineteenth  century  several  works  on  the  same  subject  were  put 
forth.  Not,  however,  till  Garcia  invented  the  laryngoscope  in 
1855  was  there  any  real  scientific  application  of  the  study  of 
physiology  to  singing.  Since  that  time  the  growth  of  vocal  science 
has  been  large  and  methods  of  investigation  of  the  formation  of 
the  singing  tone  have  advanced  far  beyond  the  fondest  dreams  of 
Garcia. 

Cerone,  a  Spaniard,  published  in  1613  his  "II  Melopeo,"  a 
treatise  on  the  rules  of  singing.  In  it  we  learn  that  at  this  period 
chest  and  head  registers  were  recognized,  that  the  classification  of 
voices  according  to  their  timbres  had  been  made,  that  emission  of 
tone  had  been  studied  and  reduced  to  a  system,  and  that  style  and 
hygiene  of  the  voice  were  both  considerations  in  the  daily  cur- 
riculum of  the  studios.  Lest  we  permit  ourselves  to  be  astonished 
we  must  recall  the  historical  fact  that  Pope  Sylvester  founded 
singing  schools  in  1311  and  that  the  church  music  was  taken  out 
of  the  hands  of  the  congregation  and  placed  in  those  of  a  trained 
choir  as  early  as  367.  In  Cerone 's  day  all  the  vocal  ornaments 
performed  by  Tetrazzini  were  familiar  to  such  famous  singers  as 
Victoria  Archilei  and  Leonora  Baroni.  In  fact  the  whole  founda- 
tion of  the  so-called  "Italian  method"  had  been  laid.  The  codifi- 
cation of  its  laws  was  completed  in  the  course  of  the  seventeenth 
century,  and  when  the  great  schools  of  1700  were  sending  forth 
such  famous  singers  as  Farinelli,  Caffarelli,  Cuzzoni  and  Faustina 
everything  was  known  about  singing  that  is  known  now — except 
the  physiological  laws.  Of  those  nothing  whatever  had  been  dis- 
covered, yet  these  schools  produced  the  greatest  singers  the  world 
has  ever  heard. 

Now  what  is  the  matter?  Is  the  physiological  basis  of  singing 
of  no  practical  value  to  the    singing    teacher?      In  the  time  of 
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Porpora,  Leo,  Redi,  and  the  other  eminent  teachers  of  the  early 
eighteenth  century  the  empirical  method  of  instruction  was  the 
only  basis  of  vocal  art.  Let  us,  if  you  please,  call  it  the  sugges- 
tive method.  Its  fundamental  principles  are  set  forth  in  Tosi's 
treatise.  To  allow  the  voice  to  flow  freely  without  nasality  and 
without  throat  constriction  was  the  prime  requisite.  This  was 
taught  by"  example  and  by  helping  the  pupil  to  acquire  mental 
conceptions  of  the  required  tone.  He  was  shown  that  the  most 
important  of  all  things  for  him  to  accomplish  was  perfect  free- 
dom. He  must  never  let  his  throat  or  his  nose  interfere.  Which, 
of  course,  meant  that  he  must  never  shut  off  any  of  his  resonance 
chambers  or  exert  any  muscular  effort  antagonistic  to  a  perfectly 
'normal  condition  of  the  organs.  This  empirical,  psychological 
or  suggestive  method  of  teaching  was  the  exclusive  basis  of  vocal 
art  up  to  the  time  when  the  physicians  began  to  publish  their 
descriptions  of  the  tone  forming  organs.  During  the  years  when 
the  empirical  method  was  employed  apt  pupils  acquired  a  vocal 
method  so  excellent  as  to  enable  them  to  conquer  the  world. 
Shall  we,  therefore,  say  that  the  revelation  of  scientific  knowledge 
of  tone  formation  has  worked  injury  to  vocal  art  ?  For  we  know 
that  ideal  tone  production  is  excessively  rare  among  the  singers 
of  today. 

The  fault  is  assuredly  not  to  be  laid  at  the  door  of  science,  for 
the  progress  of  science  makes  truth  clearer.  It  is  undeniable  that 
up  to  the  present  we  have  not  acquired  a  complete  body  of  indis- 
putable scientific  laws,  for  the  doctors  do  not  yet  agree.  "We 
cannot  hesitate,  however,  to  declare  that  among  the  differences 
as  to  details  which  are  found  in  the  publications  of  voice  investi- 
gators we  have  yet  to  find  any  final  demonstration  of  basic  error 
in  the  musical  conception  of  tone  acquired  by  the  first  great 
masters  of  song. 

What  is  it.  then,  that  is  wrong?  I  decline  to  assume  the  re- 
sponsibility of  deciding.  But  while  for  some  centuries  the 
psychological  or  suggestive  method  of  teaching  was  the  only  one 
in  use.  there  has  not  been  a  time  when  the  scientific  or  physiolog- 
ical basis  has  been  exclusive.  I  will  venture  to  express  my  belief 
that  it  never  can  become  the  exclusive  basis,  but  no  educated  man 
will  deny  that  its  acquired  facts  demand  recognition  by  voice 
teachers.  The  only  certain  knowledge  is  that  which  is  capable  of 
s  ientific  demonstration. 

Every  scientist  will  agree  that  an  accurate  and  informing 
terminology  is  a  first  desideratum  of  knowledge.     It  is  there.  I 
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think,  that  the  chasm  between  the  teacher  and  the  physicist  re- 
mains as  wide  as  it  was  in  the  beginning.  Too  many  vocal  teach- 
ers have  been  alarmed  at  the  apparent  intricacy  of  the  physiology 
of  the  organs  of  tone.  They  have  perhaps  looked  timidly  into 
some  of  the  simpler  treatises,  such  as  Sir  Morell  Mackenzie's 
"Hygiene  of  the  Voice,"  have  gathered  a  few  uncertain  ideas, 
and  have  forthwith  endeavored  to  apply  them  to  their  practise. 

They  have  struggled  vainly  to  reconcile  their  construction  of 
the  meaning  of  the  time-honored  figurative  terminology  of  their 
profession  with  some  scientific  facts  set  forth  by  physicians. 
They  have  had  a  stock  of  names,  such  as  chest  and  head  registers, 
invented  in  the  childhood  of  voice  study,  in  order  to  designate 
ideas  conveniently,  which  could  not  then  be  designated  scientifi- 
cally. They  have  tried  to  make  these  terms  scpiare  with 
physiological  theories.  They  sometimes  inform  their  pupils  that 
head  tones  find  their  entire  resonance  in  the  frontal  sinus  and 
chest  tones  in  the  lower  pharjmx.  Some  have  even  located  tones 
in  the  sphenoidal  sinus.  I  take  it  for  granted  that  no  laryngologist 
within  the  sound  of  my  voice  believes  that  any  beautiful  and 
correct  singing  tone  can  be  produced  without  a  harmonious 
operation  of  all  the  resonating  cavities. 

The  pupil  who  forms  a  picture  of  his  highest  tones  as  vibrating 
in  the  topmost  resonance  chambers  sometimes  arrives  at  a  notion 
that  these  chambers  are  directly  concerned  in  establishing  the 
pitch  of  the  tone,  and  thus  we  find  not  only  some  students,  but 
also  some  teachers,  talking  learnedly  about  throwing  the  upper 
tones  up  into  the  head  in  order  to  get  them  at  all.  Such  ideas 
rest  upon  insufficient  scientific  information  and  upon  a  worn-out 
and  misleading  terminology.  It  is  pretty  generally  accepted  in 
these  daj's  that  pitch  is  determined  at  the  seat  of  tone  formation, 
the  larynx,  and  that  the  resonating  cavities  are  not  creators,  but 
cpialifiers. 

It  seems  to  me  that  the  path  out  of  the  wilderness  must  be 
opened  by  the  co-operation  of  scientific  investigators  of  tone 
formation.  It  is  for  them  to  formulate  the  vital  facts  and  to 
present  them  in  language  which  will  clear  away  all  confusion  of 
terms  and  consecpient  confusion  of  ideas.  Every  singing  teacher 
ought  to  be  thoroughly  acquainted  with  the  physiological  basis  of 
voice  instruction.  Every  medical  student  of  vocal  organism 
should  recognize  the  boundaries  which  separate  the  physiological 
laws  from  the  psychological.  In  this  way  a  general  and  authori- 
tative science  might  be  built  up.  and  upon  it  a  correct  method  of 
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teaching  tone  production.  An  end  would  be  put  to  the  ridiculous 
claims  of  those  teachers  who  assert  that  they  have  a  method 
different  from  any  other  and  therefore  far  better.  The  real  value 
of  the  teacher  would  be  determined  by  his  skill  in  teaching  es- 
tablished truths,  not  by  his  assurance  in  boasting. 

This  blissful  state  can  be  attained  only  by  a  closer  union  be- 
tween teachers  of  the  gentle  art  of  voice  production  and  phy- 
sicians and  other  scientists  who  make  a  special  study  of  the  opera- 
tion of  the  vocal  organs.  The  radical  evil  of  vocal  teaching  at 
this  time  is  the  endeavor  of  singing  teachers  who  do  not  under- 
stand the  physiology  of  the  throat  to  make  their  pupils  get  re- 
sults by  the  voluntary  movement  of  certain  muscles.  It  is  sus- 
ceptible of  scientific  demonstration,  unless  I  am  utterly  mistaken, 
that  many  essential  muscles  in  the  formation  of  tone  are  involun-^ 
tary  muscles  and  cannot  be  directed  by  the  will. 

But  there  are  many  other  muscles  which  can  be  directed  by  it 
and  which  can  be  brought  to  bear  on  the  organs  of  the  throat  in 
such  a  way  as  to  interfere  with  normal  tone  formation.  And  it 
is  these  muscles  which  some  teachers  are  causing  their  pupils  to 
operate  incorrectly,  to  the  enormous  detriment  of  their  singing. 

Exposure  of  this  evil  lies  within  the  province  of  the  scientific 
investigator.  But  the  teacher  must  be  sufficiently  fond  of  the 
truth  and  not  too  devoted  to  his  own  ill-grounded  claims  to 
originality  to  accept  a  scientific  fact  when  it  is  held  up  before 
his  eyes. 

I  may  perhaps  be  pardoned  if  in  closing  I  refer  to  my  own 
calling.  The  exigencies  of  daily  newspaper  writing  preclude  the 
possibility  of  detailed  or  scientific  voice  analysis;  but  it  is  my 
humble  opinion  that  the  generalizations  which  constitute  the  vast 
bulk  of  newspaper  comment  might,  without  great  difficulty,  be 
brought  into  closer  harmony  with  scientific  truth  and  by  pre- 
cisely the  same  means  as  teaching  should  be. 


STANDARDIZATION    OF    VOCAL    TRAINING    FROM    THE 
TEACHER'S    STANDPOINT 

By  MR.   BROWN,   Colorado   Springs,    Col. 

Mr.  President.  Ladies  and  Gentlemen: 

We  thank  yon  for  this  opportunity  of  speaking  to  you  about 
the  "Standardization  of  Vocal  Training." 

Our  work  as  teachers  for  the  past  twelve  years  has  been  with 
a  view  to  assisting  in  that  important  step  when  the  time  should 
come. 

We  believe  that  "Standardization"  will  be  brought  about  just 
so  soon  as  the  laryngologists,  critics,  and  influential  teachers, 
make  up  their  minds  that  the  many  formulas  which  now  exist 
must  be  superseded  by  a  system  of  tone  production,  based  upon 
the  scientific  principle  of  cause  and  effect. 

Why  do  we  need  a  standard ;  why  not  go  on  as  we  have  been 
doing?  The  reason  is  threefold;  the  public,  the  teachers  them- 
selves, and  the  laryngologists  all  are  demanding  it. 

The  study  of  singing  constantly  is  increasing  because  the  peo- 
ple are  cultivating  their  aesthetic  tastes  as  a  diversion  from  com- 
mercialism which  has  reached  its  height. 

Millions  are  being  spent  every  year  for  music,  and  therein 
lies  the  fundamental  reason  for  a  standard — the  people  want  a 
return  for  their  money  and  they  are  not  always  sure  of  getting 
it  owing  to  the  lack  of  unity  among  teachers  as  to  the  correct 
method  of  voice  training. 

Do  not  misunderstand  me — individual  teachers  always  have 
done  fine  work  and  both  the  empiricist  and  psychologist  have 
gotten  results ;  and  there  has  been  some  good  scientific  work ; 
the  latter  branch  however,  has  been  abused  by  pseudo-scieutists 
who  attempt  to  teach  physiology  without  even  understanding  the 
principles  of  the  subject. 

The  teacher  of  to-day  is  asking  for  recognition.  As  Mr.  Oscar 
Saenger.  one  of  our  most  successful  American  teachers,  said,  in 
a  recent  interview  on  the  subject.  "The  vocal  teacher  is  a  tre- 
mendous educational  factor  in  this  country — not  so  much  because 
of  his  work  upon  professionals,  but  on  account  of  the  large  army 
of  amateurs  in  whom  he  is  developing  the  finer  instincts." 
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The  teacher  cannot,  as  a  class,  be  placed  upon  a  par  with  doc- 
tor, lawyer,  and  academician  until  he  secures  public  confidence  by 
wiping  out  whatever  abuses  may  have  crept  into  his  profession. 

In  order  to  do  this  a  standard  must  be  established  and  enforced. 
For  the  sake  of  argument,  wTe  are  going  to  define  a  correct  or 
"Standard  Tone,"  as  one  in  which  there  is  full  development  and 
perfect  harmony  of  its  anatomical,  physiological,  psychological, 
and  pedagogical  constituents. 

Who  has  this  tone1?  Melba,  Caruso  and  a  few  of  their  kind. 
Standardization  is  not  for  them,  but  for  the  benefit  of  those  who, 
through  limitations,  fall  below  that  level. 

What  shall  we  Standardize?  The  anatomical  cannot  be 
changed,  and  the  rules  of  interpretation  are  so  well  known  that 
if  one  lias  the  voice  and  can  master  the  difficult  problem  of  tone- 
production,  he  can  find  many  instructors  who  can  make  a  singer 
of  him.  If,  however,  the  voice  contains  radical  defects  it  is  by 
no  means  certain  that  he  will  get  them  removed. 

It  is  the  pedagogical  and  physical  which  need  standardizing 
and  the  former  may  have  a  complete  vocal  science  at  its  com- 
mand as  soon  as  the  physical  is  placed  upon  the  right  footing. 

The  aesthetic  nature  of  the  singer  must  cease  to  shrink  from 
whatever  of  the  mechanical  is  necessary  before  this  can  be 
accomplished. 

All  piano  and  violin  teachers.  nowr-a-days,  have  methods  for 
ridding  pupils  of  stiff  wrist  muscles,  but  very  few  vocal  teachers 
recognize  and  cure  tongue  stiffness  as  detrimental  to  good  tone 
production,  although  there  are  three  unnatural  uses  of  the  tongue 
which  affect  tone  quality. 

The  tongue  grooved,  or  held  too  low  in  the  mouth,  creates  a 
hollow,  pinched  and  throaty  sound. 

Thickened  tongue,  drawn  back  from  the  teeth,  causes  a  thick 
and  throaty  sound. 

Tip  of  tongue  tilted  upward  muffles  the  tone. 

Chin  muscles,  hardened,  cause  a  hard,  stiff  tone. 

Stiffened  jaw  makes  a  tight  rigid  sound. 

Stretched  palate  muscles  make  a  hollow  sound  in  the  upper 
part  of  the  tone. 

Relaxed  palate  muscles  —  a  flabby  tone. 

Weakening  the  downholding  larynx  muscles  and  allowing  it 
to  fly  upwards  on  high  tones,  produces  shrillness  and  an  uneven 
range. 

Larynx  forced  downwards  causes  a  guttural,  wooden  tone. 
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Sometimes  overcontracting  ehiii  muscles  pull  the  hyoid  bone 
and  thyroid  cartilage  apart,  causing  chronic-  hoarseness. 

Any  of  the  above  conditions,  when  pronounced,  tend  towards 
vocal  decadence,  and  if  aggravated,  they  may  lead  to  singing  out 
of  tune,  nodules,  hoarseness,  or  paralysis  of  the  cords,  should  the 
respiratory  tract  become  inflamed  from  any  cause. 

They  should  be  removed  in  incipieney  by  applying  relaxation 
at  the  overcontracted  points. 

The  singer's  imagination  and  imitative  faculty  sometimes  en- 
ables him  to  receive  help  from  suggestions  which  are  aimed  solely 
at  the  effect,  but  principle  says,  "'treat  the  cause  or  your  results 
will  not  be  uniform." 

It  is  not  to  be  asserted  that  there  have  not  been  great  singers 
whose  voices  have  contained  some  of  the  above  defects,  but  it  is 
certain  that  if  their  vocal  action  had  been  free,  they  would  have 
achieved  far  greater  results. 

Bad  breathing  is  at  the  root  of  most  derangements  and  it  must 
be  remembered  that  the  effortless  breathing  of  daily  use  will  not 
produce  sufficient  pressure  for  an  artistic  tone. 

The  best  method  of  breathing  for  singing  and  public  speaking 
is  a  combination  of  costal  and  diaphragmatic. 

We  reject  the  clavicular  because  it  is  a  superflous  effort  and 
creates  stiffness. 

The  ribs  should  be  fully  and  flexibly  expanded,  with  the  ab- 
dominal muscles  relaxed  during  inhalation. 

The  latter  and  the  lower  back  muscles  are  expiratory  agents, 
therefore  the  method  so  much  in  vogue  of  pressing  outward  at 
the  base  of  the  breast  bone  during  inhalation,  also  must  be  dis- 
carded, as  this  outward  pressure  starts  a  contraction  of  the 
abdominal  muscles  which  interferes  with  rib  expansion. 

The  approximation  of  the  vocal  cords  is  too  well  known  to 
require  description,  but  there  is  one  striking  fact  about  their 
action  which  must  be  borne  in  mind.  They  are  assisted  in 
phonation  by  certain  sets  of  muscles,  fastened  outside  the  larynx. 

Any  derangement  of  these  extrinsic  muscles  acts  directly  upon 
the  vocal  cords,  causing  them  to  overwork  and  upsetting  nature. 
The  intrinsic  muscles  are  incapable  of  any  voluntary  adjustment 
excepting  approximation  and  separation,  but  all  of  the  extrinsic 
muscles  can  be  controlled,  and  it  is  through  them  that  parts  which 
are  out  of  balance  must  be  corrected. 

Cumbersome  exercises  must  be  avoided  and  the  sense  of  arlistic 
singing,   not    only   preserved,    but    augmented,   by    any    gain    in 
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freedom  of  vocal  action,  resulting  from  the  correction  of  physical 
faults. 

Ordinary  methods  of  vocalization  may  be  used. 

Have  you  heard  the  singer  whose  middle  tones  are  good  but 
who  has  a  chronic  tendency  to  a  thin,  screaming  tone  above  "F," 
coupled  with  an  inclination  to  sharp?  He  is  violating  the  laws 
of  fixation. 

An  even  scale  demands  that  the  larynx  shall  be  fixed,  not 
stiffly,  but  so  that  it  does  not  fly  up  and  down  with  ascending 
and  descending  scales. 

This  fixation  is  the  pivot  upon  which  cord  stretching  takes 
place.  You  all  understand  the  lengthening  and  shortening  of  the 
cords  for  ascending  and  descending  pitches.  This  is  accom- 
plished— ■  not  alone  by  the  approximating  apparatus,  but  by  an 
extrinsic  mechanism  which  swings  the  thyroid  cartilage  forward. 

From  this  brief  sketch  you  can  see  that  whether  derangements 
are  in  the  vocal  action  itself  or  in  the  interfering  muscles  outside 
of  it,  they  act  directly  upon  the  cords  and  prevent  artistic  pro- 
duction. 

Laryngologists  find  many  cases  that  puzzle  them  in  treating 
singers  or  speakers. 

They  become  aware  of  various  kinds  of  vocal  decadence  with- 
out sufficient  pathological  conditions  to  warrant  them ;  many  of 
which  seem  to  disappear  under  treatment  and  with  rest,  only  to 
return  in  worse  form  with  further  voice  use. 

These  are  just  manifestations  of  conditions  which  we  have 
described,  and  there  is  no  question  but  that  physicians  would 
call  upon  voice  specialists  to  stop  them  more  often  than  they  do 
if  there  were  a  reliable  standard  method. 

The  artistic  gain  from  a  standard  system  would  be  greater 
technique. 

You  doctors  know  what  happens  to  one  of  your  number  who 
lacks  this  essential  —  Mr.  Henderson  can  tell  you  what  becomes 
of  the  instrumentalists  whose  technique  is  faulty  from  bad  tone- 
production  —  but  what  happens  to  the  singer  who  fails  to  achieve 
fluency?  He  goes  into  opera,  sings  the  loudest  and  highest  tone 
possible,  and  receives  the  adoration  of  the  public  —  or  he  joins 
the  ranks  of  modern  declaimers  who  believe  that  good  singing 
consists  solely  in  psychological  expression. 

The  ideal  singer  should  have  the  whole  combination  of  Tone — 
Technique  and  Interpretation. 
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The  physical  is  expression's  tool  and  with  imperfect  tools  the 
greatest  results  never  can  be  attained. 

Every  method  now  in  vogue  has  its  peculiarities,  but  the  new 
system  would  blend  the  good  points  of  each  and  eliminate  its 
bad  ones. 

The  French  nasality,  the  German  thickness,  the  three  distinct 
registers  and  sometimes  the  too  open,  or  white  tone,  of  the  Italian 
all  could  be  equalized. 

The  method  consisting  entirely  of  covered  tones,  the  one  which 
substitutes  falsetto  for  mezza  di  voce,  could  be  artistically  ad- 
justed by  abandoning  the  formula. 

It  is  true  that  resonance  is  felt  more  in  the  <  best  on  low  tones. 
in  the  pharynx  and  mouth  on  middle,  and  in  the  nasal  cavity  on 
high  ones,  but" the  voice  ran  be  blended  into  an  even  range  if  the 
correct  action,  described  herein  is  used  on  every  note  of  the  scale, 
and  the  breath  pressure  and  muscular  tension  allowed  to  change, 
but  infinitesimally  on  each  ascending  or  descending  pitch. 

By  the  same  means  one  may  achieve  mezza  di  voce,  which  is 
the  whole  voice  used  with  less  power  than  for  loud  tones.  When 
a  sudden  change  is  made  in  going  from  loud  to  soft,  instead  of  a 
very  gradual  one.  falsetto  results  instead  of  mezza  di  voce. 

Falsetto  consists  largely  of  the  initial,  or  larynx  tone  and  is 
therefore  a  distant  relation  of  the  real  tone. 

The  whiteness  of  the  open  tone,  with  its  smile  that  wont  come 
off:  the  eternally  pathetic  sound  of  the  covered  tone,  the  lugu- 
brious and  heavy  sound  of  manufactured  contralto,  caused  by 
lowering  the  back  of  the  tongue  and  stiffening  the  chin  muscles, 
all  can  be  normally  adjusted  by  means  of  a  standard  system. 

Tremolo,  one  of  the  most  serious  faults,  is  the  result  either  of 
weakness  or  forcing  in  the  breathing  apparatus,  or  in  the  mechanism 
itself.     Its  cure  is  to  teach  control  at  the  effected  point. 

We  have  come  here  to  offer  some  suggestions  which  we  hope 
will  concentrate  thought  and  action  into  a  practical  move. 

Something  must  be  done  to  meet  the  demand  for  a  standard. 
and  the  wisest  plan  is  to  begin  with  concerted  action  which,  in 
time,  will  develop  into  a  consensus  of  opinion. 

The  word  of  the  individual  can  be  accepted  only  as  it  helps 
to  balance  the  scales,  for  human  nature  is  such  that,  if  we  had 
Porpora  in  our  midst,  he  would  have  some  disciples,  but  many 
dissenters. 

The  Committee  must  not  be  lars-e  enough  to  be  unwieldy.     If 


()(> 


-AlU.    B1IOWN. 


possible  a  few  doctors,  critics,  and  teachers,  willing  to  give  the 
necessary  time  to  the  work. 

The  keynote  must  be  experimentation  with  voices  —  two  lines 
must  be  followed  —  normal  voice  development  and  the  classifi- 
cation and  removal  of  all  tonal  peculiarities  caused  by  interfer- 
ences. 

By  this,  a  few  simple  rules  could  be  made  and  their  underlying 
principles  shown,  the  use  of  which  would  be  of  inestimable 
benefit! 

The  Committer  should  report  the  proof  of  their  results  to  the 
National  and  State  Associations,  and  this  would  lead  to  the  estab- 
lishment of  national  and  state  normal  schools,  where  teachers 
could  study  all  branches  of  the  Art. 

Legislation  would  then  lie  possible,  for  there  would  be  some- 
thing definite  upon  which  to  legislate.  The  period  of  study  and 
quality  of  knowledge  required  could  be  fixed  by  law. 

We  are  optimistic  enough- to  believe  that  teachers  would  em- 
brace the  opportunity  of  acquiring  a  definite  knowledge  when  it 
is  properly  presented. 

If  they  did  not.  they  would  risk  failure  by  the  loss  of  public 
support. 

The  benefits  to  teachers  would  be  two-fold  —  First,  the  recog- 
nition due  them' — Second,  financial  gain  from  increase  of  busi- 
ness. 


STANDARDIZATION  FROM  THE  TEACHER'S  STANDPOINT. 

By    MRS.    BROffX. 

We  make  no  distinction  between  the  male  and  female  voice  in 
our  methods  of  handling  pupils,  so  far  as  tone-produetion  is  con- 
cerned, but  in  the  female  voice  the  difficulty  of  making  an  even 
scale  is  more  pronounced  between  the  middle  and  lower  registers. 
while  in  men  it  oftener  01  curs  between  the  middle  and  higher. 

As  the  principles  of  a  standard  system  are  alike  applicable  to 
the  speaking  voice,  a  great  and  useful  field  of  work  might  be 
opened  in  this  department. 

The  principle  of  correcting  false  positions  of  larynx  and 
enunciating  organs  already  is  in  use  in  speech  defect  clinics  — 
such  as  Dr.  Makuen's,  but  a  more  general  use  of  the  standard 
system  could  be  made  if  vocal  training  —  by  its  principles  —  were 
made  part  of  school  teacher's  normal  school  curriculum. 

If  school  children  could  he  made  to  produce  pleasing  tones  in 
;■.  natural  manner  -to  enunciate  distinctly  and  pronounce  cor- 
rectly, perhaps  some  of  the  opprobrium  now  cast  upon  the  stri- 
dent "American  Voice"  might  be  removed.  As  a  matter  of  fact. 
our  voices  are  as  good  as  any  others  and  English  is  beautiful 
when  properly  delivered,  but  an  admixture  of  races,  together 
with  American  strenuosity,  has  made  us  careless  in  the  matter  . 
of  speech. 

This  condition  will  be  modified  as  people  turn  their  attention  to 
aesthetics  and.  with  a  reliable  system,  no  doubt  many  business 
men  would  take  voice  training  just  for  the  sake  of  speaking  well. 

One  might  develop  a  good  speaking  voice  in  a  few  months: 
whereas,  it  takes  several  years  to  learn  to  sing. 

We  have  had  cases  like  these  for  corrective  work — A  lawyer 
who.  from  sickness  when  a  child,  had  thickened  arytenoids  and 
spread  thyroid  and  a  consequent  falsetto  voice. 

A  business  man  who  had  relaxed  vocal  cords  and  blurred 
speech,  by  using  a  kind  of  a  whisper  in  dictating. 

A  broker,  with  chronic  hoarseness  from  shouting  on  the  stock 
exchange. 

An  eminent  priest,  with  vocal  paralysis,  from  forcing  by  over- 
contraction  of  chin  muscles. 
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These  people  all  made  complete,  or  partial  recoveries,  but  with 
proper  training  early  in  life,  the  trouble  might  have  been  en- 
1  ireJy  averted. 

A  girl  of  eight,  who  refused  to  articulate  and  could  not  be 
understood  was  made  to  speak  distinctly  in  nine  lessons. 

A  young  man.  of  twenty-four,  speaking  soprano,  from  a  larynx 
held  too  high,  after  one  lesson,  spoke  in  a  good  baritone. 

His  sister,  who  from  a  relaxed  palate,  talked  like  one  with  a 
cleft  palate,  was  cured  in  four  lessons. 

I  have  a  class  of  small  children  for  sight  reading;  all  of  whom 
were  monotones  with  the  dead  quality  attendant  upon  lack  of 
musical  perception.  In  three  months,  all  could  sing  tunes  and 
constant  suggestion  has  given  them  at  least  an  acceptable  tone 
quality. 

A  standard  system  therefore,  would  be  of  great  benefit  to 
speech  as  well  as  to  song. 


VOCAL    ART     SCIENCE. 

By   DR.    FRANK   E.    MILLER,    New   York   City. 

Vocal  art  science  from  the  standpoint  of  use  and  abuse  of  the 
voice,  is  the  subject  presented  to  you  today  for  your  consider- 
ation and  discussion.  Definite  and  worthy  results  can  be  ob- 
tained only  by  sincere  concentration  of  thought,  combined  with 
effort,  and  I  will  ask  you  to  give  your  undivided  attention  to  the 
first  and  foremost  necessity  resulting  in  our  present  urgent  de- 
mand for  a  possible  American  Standardization  of  Tone  Production 
in  Vocal  Art  Science,  and  its  subsequent  issues. 

I  believe  that  in  general  laryngopharyngeal  observations  are 
so  replete  with  inaccuracies  and  individualisms,  so  far  as  voice 
productions  are  concerned,  that  conclusions  of  general  value  can- 
not be  determined.  It  seems  necessary  that  individual  cases 
should  be  set  aside,  to  give  room  for  thousands  of  observations 
on  different  schools  and  individuals  in  order  to  furnish  solid  facts 
on  which  all  may  stand  and  depend,  and  we  believe  it  to  be 
absolutely  true  and  necessary  that  the  physicians,  physicists, 
singing  teachers,  and  performers,  each  one  in  his  own  sphere,  and 
all  collectively,  must  work  in  harmony  for  a  common  end  and 
goal. 

In  1891  I  stated  the  necessity  for  a  standard  of  tone,  and  had 
the  idea  of  constructing  a  voice  measure,  a  tester,  a  phonometer 
or  vocometer.  if  you  please.  It  was  to  consist  of  a  combination 
of  a  phonograph,  photograph,  and  a  mechanical  reproduction  of 
the  registration  of  the  vocal  sounds,  the  combination  so  arranged 
as  to  form  a  standard  for  vocal  tones,  to  measure  and  compare 
for  all  time  every  voice  in  the  world.  After  much  deliberation 
and  thorough  discussion  of  the  subject,  one  conclusion  was  irre- 
sistible, that  for  the  present  the  only  practical  vocometer  is  the 
tried  and  experiein  ed  maestro,  who.  by  his  delicate  and  finely 
trained  organ  of  hearing,  power  of  judging  expression,  and  aided 
by  experience  and  ability  to  impart  his  knowledge,  is  able  to 
conduct  the  pupil  to  use  properly  that  divine  gift,  the  voice,  in  a 
perfect  manner,  so  that  tone  springs  from  the  throat  with  a 
spontaneity,  and  coquettes  with  a  reserve  that  makes  us  long 
for  more. 

In  a  long  career  of  practical  specialized  work.  I  have  had  the 
good  fortune  to  closely  observe  some  of  the  foremost  singers  of 
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the  day,  and  I  have  gathered  a  store  of  information  as  to  what 
does,  as  well  as  what  does  not  <  onstitute  good  singing.  I  feel 
that  I  should  give  the  results  of  these  observations  to  the  many 
earnesl  vocal  students  who  are  striving  towards  the  light,  in  the 
hope  of  rendering  practical  service.  There  is  no  intention  upon 
my  part  of  serving  up,  as  in  compressed  form,  a  complete  musi- 
cal education  within  the  limited  time  allotted  me. 

In  regard  to  the  loss  of  voice  in  singers.  Mr.  W.  J.  Henderson 
lias  stated  that  two  things. — ignorance  of  any  method  of  singing, 
and  acquaintance  with  a  radically  incorrect  method,  are  the 
most  prolific  causes  of  voice  failure  among  singers. 

The  important  question  for  throat  specialists,  physicists, 
teachers  and  singers  is.  how  is  tone  produced  by  human  vocal 
organs.1  Up  to  the  present  time  it  has  remained  unanswered.  I 
attribute  this  to  the  fact  that  the  above  named  professionals 
seldom  work  together.  Each  one  makes  researches  in  his  own 
line,  without  regard  to  important  factors  found  by  the  others. 

In  order  to  understand  our  subject  we  must  have  a  correct 
voice  analysis. 

Artistic  singing  involves  complete  physiological  control  of:  the 
voice-producing  functions,  combined  with  entire  command  of  the 
metaphysical  resources  of  art. 

In  order  to  understand  what  is  meant  by  "physiological  con- 
trol of  the  voice-producing  functions,"  it  is  necessary  for  us  to 
have  a  correct  understanding  of  the  voice-producing  mechanism, 
and  the  method  of  control. 

The  essay  which  we  submit  is  not  intended  to  bring  forth  any 
new  theories,  but  to  state  a  few  facts  as  they  appear  under  care- 
ful observation,  and  to'  leave  them  with  you.  We  believe  that 
the  most  earnest  work  of  the  singer,  the  teacher,  the  physician, 
and  the  physicist  is  necessary  to  bring  some  clearness  out  of  a 
multitude  of  divergent  opinions  prevalent  today  on  voice  and 
voice-production. 

It  is  proposed  to  mark  the  singer  on  the  basis  of  100  counts, 
and  to  give  such  points  as  range,  and  resonance,  breath  con- 
trol, etc..  their  due  value  in  the  sum  of  the  whole.  Before  pre- 
senting  the  scheme  of  marking,  it  will  not  be  amiss  to  explain 
clearly  what  is  understood  by  range,  timbre,  volume,  and  other 
terms  which  slip  so  glibly  from  the  tongues  of  persons  who  have 
no  clear  idea  of  what  they  imply.  Recently  the  author  of  a  popu- 
lar book  made  the  statement  that  singing  "off  pitch*'  was  the 
only  fault  existing  in  singers.     When  confronted  with  questions 
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of  a  lack  of  resonance,  breath  control,  tongue  position,  and  the 
like,  he  said  that  ••pitch*'  included  all  these.  What  ailed  this 
man  was  that  he  did  not  know  the  meaning  of  the  term  "pitch." 

Style  includes  diction  and  expression — by  it  we  approximate 
the  singer's  grasp  of  the  aria  or  song  and  his  ability  to  convey 
his  conception  to  his  audience.  Good  style  implies  a  nice  dis- 
crimination between  text  and  voice  production.  It  means  the 
proper  idea  of  the  relative  value  of  vowels  and  consonants.  It  is 
through  good  style  that  we  come  closest  to  the  mentality  of  the 
singer. 

Resonance  is  the  reinforcement  of  song  by  means  of  hollow 
spaces,  which  gives  quality  to  vocal  sounds  by  their  reverbera- 
tion. In  singing  we  distinguish  between  nasal  and  palatal  reso- 
nance. These  should  be  balanced,  and  when  we  say  the  resonance 
is  not  well  distributed  we  mean  that  one  or  the  other  is  lacking 
or  deficient  in  quantity. 

In  speaking  of  nasal  resonance,  it  is  understood,  as  in  all  illus- 
trations in  this  article,  that  there  are  other  resonances,  these  two 
used  as  examples  to  illustrate  the  idea. 

Range  is  the  scope,  extent  or  compass  of  the  voice.  Some 
voices  are  short,  while  others  have  a  greater  scope  than  is  usual. 

Volume  is  the  spa  e  that  voice  fills,  or  the  encompassing  power 
of  the  voice. 

By  flexibility  we  mean  elasticity,  or  pliancy.  The  flexible 
voice  can  execute  rapid  and  difficult  phrases  with  ease,  while  the 
stiff  voice  finds  only  the  slower  and  heavier  passages  possible  to 
it.  The  flexible  voice  swells  and  diminishes  with  ease,  and  gives 
the  subtle  accent  and  diminuendo  to  good  style. 

Agility  comprises  the  power  to  execute  trills,  flourishes  and 
florid  work  generally. 

"We  understand  by  breath  control,  breath  so  managed  as  to 
insure  good  phrasing  and  steady  support  to  the  tone.  The  abom- 
inable wavering  and  wabbling  of  tone  which  so  often  offends  the 
ear  is  nearly  always  caused  by  defective  breath  control. 

When  we  make  a  special  note  of  the  tongue  we  are  consider- 
ing its  position. — for  the  tongue,  of  which  the  Holy  Writ  speaks 
as  "an  unruly  member,""  must  not  be  obstreperous;  it  may  prove 
to  be  a  serious  obstacle  to  the  attachment  of  the  open  throat  and 
smoothly  flowing  tone. 

The  Germans  call  timbre  •"tone  color."  Timbre  is  individ- 
uality of  the  voice.  Xo  two  of  us  have  identical  timbre.  We 
may  speak  of  a  voice  of  white  timbre,  or  cpiality, — showing  lack 
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of  nasal  resonance — dark  timbre. — the  result  of  a  sort  of  Paked 
weight  and  the  besetting  sin  of  contraltos. — sympathetic,  rich 
timbre,   etc. 

To  explain  the  chart,  (of  which  the  following  is  submitted  as 
;i  sample) — each  of  the  points — personality,  experience,  style. 
timbre,  volume,  resonance — ten  counts  each;  range,  tongue,  flex- 
ibility, and  agility — five  counts  each:  breath,  control,  and  pitch — - 
ten  counts  each.  "Voice"  means  kind  of  voice.  We  divide 
singers  into  three  classes — first  (lass.  90  counts  or  over. — second 
class,  between  75  and  89, — third  class,  below  75  counts. 

SAMPLE    OF    CHART    FOR    MARKING    SINGERS. 

Name:      Miss Residence:      New  York. 

Nativity:      American.      Weight:      178    lbs. 

Personality:      Stout,  mature,   self-possessed    (5)      Height:      5   ft.    8    in. 

Style:      Good    (10)      Type:      Florid. 

Professional   Experience:      Has  sung  in   6   operas,  coached    in   9.    (10) 

Complexion:      Fair. 
Professional   Singers  in   Family:      Class:      2nd.    76   counts. 
Voice:      Soprano.      Range:      A  (flat)  to  C-1  (10)      Timbre.      White  (5) 
Volume:      Fair     (5)      Resonance:      No    nasal;     marked     fundamental, 

sings  way  back  on  vocal  cords   ( 5 ) 
Tongue:      Humped     (5)      Breath    Control:      Good,    big    diaphragmatic 

development   (I'm 
Flexibility:      Ordinary     (3)      Agility:      Lacking     facility     (3)      Pitch: 

Sang  habitually  sharp    (  5  I 
Remarks:Has  influential  fr-iends  who  have  sent  her  abroad.      $14,000 

spent  for  instruction  in   four  years.      Trained  with   Herr  F — E — 

and  G —  Q — .      Says  she  has  good  voice  but  her  training  has  done 

more   harm   than   good.      Herr   P —  H —  highly   recommends  her. 

G —  says  she  will  have  a  brilliant  career. 
Made    upon    the    person    who    marked,    an    unfavorable    impression — 

quality  over-rated. 

"The  derangement  in  resonance  existing,  the  above  ease  is  but 
one  of  many,  and  in  order  to  ascertain  why  such  things  occur,  we 
must  consider  the  causes  influencing  the  resonating  spaces." 

As  my  time  is  so  limited,  it  will  be  impossible  for  me  to  go  into 
the  matter  of  interference  in  the  hollow  spaces  from  the  turbi- 
nates, tonsils,  etc..  to  a  satisfactory  extent. 

In  my  address  of  the  moment.  1  will  merely  suggest  for  your 
consideration  that  the  caust  influencing  fin  resonanct  spaces  are 
the  three  valves  of  our  instrument,  viz..  the  palate,  tongue  and 
epiglottis.  The  action  of  these  determine  the  entire  voice  ques- 
tion, because  they  not  only  govern  our  resonating  spaces,  but  con- 
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trol  in  a   very   elastic   way,   the  action  of  our    whole    instilment. 
Most  all  medical  questions  center  about  these: 

When  the  palate  is  removed,  so  as  to  make  a  perfect  arch,  as 
has  been  done  in  former  years,  without  consideration  of  its  effect 
upon  the  voice,  we  have  the  well  known  symptom  of  egophony, 
or  bleating,  and  ability  to  form  overtone  is  markedly  diminished; 
yet  even  with  this,  an  artist  has  been  known  to  go  through  his 
whole  career,  but  not  without  extreme  mental  suffering  through 
his  vocal  exertions.  I  do  not  mean  to  even  suggest  how  this 
body  shall  decide  that  operation,  but  we  should  consolidate  upon 
one  opinion  as  to  where  and  how  it  should  be  ablated. 

As  within  its  folds  and  attachments  we  have  the  tonsils,  an- 
other question  comes  forward: 

Normal  tonsils  assist  the  voice,  acting  principally  to  lubricate 
the  adjoining  muscles,  by  separating  and  moistening  them,  and 
also  as  a  safety  value  for  the  excessive  abnormal  secretions 
developed  by  the  digestive  tract.  In  this  way  they  modify  and 
hold  the  balam  e  of  resonance  of  the  three  cavities  just  men- 
tioned, and  they  arc  of  most  phonetic  value  when  normal,  to  say 
nothing  of  their  value  to  digestion. 

Diseased  and  enlarged  tonsils  interfere  with  all  the  muscles 
in  their  vicinity  by  infecting  them,  and  distorting  the  vibrations 
of  the  voice  and  impairing  the  functions  of  the  three  cavities 
mentioned  above,  besides  destroying  the  valuable  assistance  of 
subajsthesia,  or  co-operation  of  all  the  senso. 

If  they  can  be  restored  to  normal  by  any  means  otherwise  than 
by  removal,  it  might  be  tried,  but  we  must  bear  in  mind  that 
voice  is  a  habit,  and  if  the  habit  is  bad,  it  were  better  to  remove 
the  tonsil.  Diseased  tonsils  from  the  atrophic  side  are  more  to 
be  feared,  because  they  harbor  pathologic  germs,  which  result  in 
specific  infections.  Among  the  results  of  these  infections  we  have 
the  node,  which  in  turn  will  be  influenced  by  the  special  poison- 
ing that  infe:ts  the  tonsil,  diphtheria,  mixed  infection,  staphy- 
locotus,  streptococcus,  and  pneumococci,  which  cause  catarrhal 
(  onditions  of  the  pillars  and  the  plica. 

Clinical  Demonstrations. 

In  order  to  have  a  most  interesting  session,  a  number  of  cases 
were  brought  from  New  York  for  the  opinion  of  the  fellows  gath- 
ered from  the  four  quarters  of  the  United  States.  Some  of  these 
cases  are  as  follows : 
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No.  1 — A  fibroma  developed  upon  the  center  of  the  vocal  cord, 
as  a  sequel  to  a  node,  i.  e.,  a  small  red  tumor  hanging  from  center 
of  left  voeal  cord.  This  took  two  years  to  develop.  It  ean  be 
demonstrated  by  a  mirror,  or  by  the  singing  voice,  and  is  best 
observed  while  singing  the  scale  of  F.  at  both  ends  of  the  scale 
it  was  to  be  left  to  the  judgment  of  the  Committee  of  the  Society 
as  to  what  should  be  done  in  this  case. 

No.  18 — Was  a  fibroma  on  the  right  vocal  cord,  same  as  case 
No.  1,  but  the  fibroma  had  been  removed  one  week  before  the 
meeting  of  the  A.  L.  R.  and  0.  Society,  and  the  patient  was  capa- 
ble of  being  demonstrated.  Patient  sang  full  range  in  one  week 
after  removal  of  fibroma.  Query:  When  should  he  be  allowed 
to  sing? 

No.  2 — Fibrous  band  tissue  was  developed,  about  the  size  of  an 
apple  seed,  on  the  arytenoid  end  of  the  left  vocal  cord:  l1/^ 
years  duration."  After  several  consultations  it  was  deemed  best 
to  remove  it.  Upon  removal  in  three  weeks  patient  was  able  to 
use  his  voice  from  C1  down  to  A,  without  any  noticeable  impair- 
ment. From  A,  below,  a  husky  sound  developed  in  the  voice. 
Query:  What  should  his  exercises  be,  and  when  might  he  hope 
for  a  full  return  of  his  voice?  (Most  people  understand  this 
trouble  as  "false  cord  interference,"  as  is  produced  by  pro- 
nouncing the  word  "luck"  very  forcibly,  and  lingering  on  the 
letter  "k, "  used  by  many  teachers  to  illustrate  attack  and  breath 
control.) 

No.  3 — Left  frontal  sinus  and  left  antrum  trouble,  with  hyper- 
trophied  turbinated  bones.  Removal  of  the  turbinated  bones — in 
three  months  resulting  in  marked  diminution  of  all  discharges. 
Three  days  after  removal  the  whole  left  side,  face  and  vocal 
c-ords,  became  partially  paralyzed.  Vocal  cords,  true  and  false. 
be  ante  thoroughly  relaxed.  In  three  months  time  they  were 
restored  to  normal.  Query:  What  caused  the  partially  para- 
lyzed condition  of  the  vocal  apparatus  in  the  larynx?  The  close 
association  of  turbinated  bones  with  the  nerve  supply,  at  Meckel's 
ganglion,  would  account  for  the  facial  condition.  This  has 
oi  curred  several  times  in  my  practice,  and  would  seem  to  indi- 
cate that  the  akinesis.  or  relaxation  of  the  vocal  cords  on  the 
left  side '  of  the  larynx  started  in  the  temporary  injury  to 
Meckel's  ganglion  above,  although  the  nerve  supply  of  the  larynx 
is  quite  remote. 
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Second  Question:  What  influence  does  the  removal  of  the  tur- 
binated bones  on  one  side  have.'  If  Muckey  and  Hallock's  theory 
be  true,  that  the  closing  of  the  post-nasal  space,  by  the  soft  palate, 
causes  a  disappearance  of  the  four  upper  overtones  of  the  voice, 
are  not  these  three  turbinated  bones  the  resonators  which  respond 
as  partial  overtones  to  the  fundamental  of  the  vocal  cords, — B2 
tiat,  G2  and  E- — the  superior  turbinated  bone  representing  B2 
flat,  middle  turbinated  bone  representing  G2,  and  the  inferior 
turbinated  bone  representing  E-  ?  However,  having  left  three 
whole  turbinated  bones  as  resonators  on  the  right  side,  and  hav- 
ing perfect  space  to  breathe  through  on  the  left  side,  with  undis- 
turbed septum,  in  this  case,  has  given  the  patient  perfect  voice. 
The  voice  improved  markedly  in  its  overtones,  and  opened,  as  the 
patient  said.  "a  new  resonance  cavity."  giving  him  an  entirely 
new  placement  for  tone.  Quay:  When,  how.  and  where  should 
the  turbinated  tissues  be  removed  in  singers  I 

Xo.  4 — In  February,  1907,  removed  double  Cn-sharp  nodes  with 
forceps.  Sang  in  three  weeks.  December,  1909.  removed  one 
node  from  left  cord — a  (n-sharp  node,  that  is,  nodes  at 
anterior  third  of  cord.  Recovered  in  three  months.  December, 
1910,  removed  three  nodes,  two  (''-sharp  and  one  P1-sharp,  or  node 
occurring  midway  between  the  anterior  third  and  the  thyroid 
end  of  cord.  The  F-sharp  node  was  found  on  the  left  vocal  cord, 
leaving  the  curds  in  a  ragged  and  apparently  torn  state.  After 
removal  in  1910.  the  return  of  the  voice  was  exceedingly  slow, 
and  at  the  end  of  six  months  two  enlarged  and  atrophied  faucial 
tonsils,  and  also  a  lingual,  were  removed,  the  removal  of  which 
(though  not  very  large)  was  deemed  best,  when  it  was  recalled 
that  our  beloved  and  esteemed  Dr.  Knight  wrote  an  article  on 
this  subject,  suggesting  this  procedure.  Patient  did  not  speak 
for  six  months  and  did  not  sing  for  nine  months.  Has  now  been 
singing  for  two  years  in  a  perfectly  reliable  manner,  probably 
due  to  the  fact  that  after  the  nodes  were  taken  out  both  faucial 
and  lingual  tonsils  were  removed.  However,  I  leave  that  for 
the  Society  to  decide,  Much  interest  was  centered  about  this 
case,  because  of  the  Curtis  method  of  reducing  nodes  by  singing 
arpeggios,  scales  and  notes,  focussing  in  the  mask,  and  pro- 
nouns ing  "Maw-maw-maw"  with  chin  resting  on  the  sternun; 
or  the  Howard  Brown  method,  which  is  singing  the  thirds. 
arpeggios,  on  the  syllables,  :,Ha-Ha-Hay-IIe'" — with  Ha-Ha  on 
the  same  note,  Hay  made  nasal  on  the  third  above,  and  He 
returning  to  the  same  note  as  Ha  below.     This  produces  an  eleva- 
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tion  of  the  edges  of  the  cord  with  a  new  form  of  alignment, 
which  in  turn  is  due  to  the  change  of  the  arytenoid  in  its  posi- 
tion in  the  facet  of  the  cricoid-cartilage,  which  docs  away  with 
the  falsetto  notes  used  in  the  Curtis  production,  since  segmen- 
tation only  occurs  above  C1,  the  production  of  which  gives  the 
first  division  of  cord  for  the  formation  of  overtone,  no  division 
being  perceived  in  the  first  octave  of  the  C1  upward;  the  Curtis 
method  being  sung  in  falsetto  tone  above  this  C1.  and  being 
focussed  in  the  mask,  with  notes  carried  upward  in  pitch,  it 
would  seem  not  to  be  practical  for  the  removal  of  nodes  which 
have  an  affinity  for  the  anterior  third  of  the  cord,  as  seen  in  all 
cases  of  the  C1  -sharp  node,  or  the  common  node  of  singers. 

To  illustrate   my  remarks  on  segmentation.  I  present   the    fol- 
lowing drawing: 


Fig.   I.     Illustration   showing   segmentation   of   the   cords.      (Nodes.) 


to  show  you  how  the  cords  segment  when  vibrating.  This  em- 
braces all  the  nodal  points  that  have  ever  been  seen  in  my  obser- 
vations, and  I  respectively  designate  the  Cx-sharp  double  and 
single  at  the  middle  of  the  cords,  the  F'-sharp   double  and  single 
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midway  between  the  anterior  third  and  the  thyroid  end.  and  the 
G-sharp  node  between  the  anterior  third  and  the  arytenoid  end 
of  the  cord.  This  I  explain  as  follows:  Nodes  generally  follow 
the  laws  of  segmentation,  as  seen  in  Figure  1.  If  falsetto  is  sung 
it  involves  only  the  portion  of  the  cord  in  vibration  above  the 
first  octave,  manifestly  as  the  swing  of  the  other  notes  goes  below 
the  cord,  there  is  no  vibration  in  them.  Again,  in  singing  the 
falsetto  tone  on  maw-maw-maw.  the  pitch  is  taken  in  the  vicinity 
of  E-l  and  F-l  and  cannot  be  carried  down  farther  than  C  without 
breaking  of  the  voice,  as  a  rule,  but  with  practice  it  can  be  done. 
Now  as  we  can  generally  sing  from  C  to  the  C1  above  without  any 
difficulty,  it  is  not  necessary  to  sin^-  falsetto  at  all  unless  we  get 
into  a  bad  habit,  which  the  word  "falsetto"  indicates.  True, 
we  know  that  if  one  looks  through  tin-  anterior  nares  of  a  per- 
son who  has  a  very  large  and  long  patent  ehoanae,  he  will  observe 
that  for  every  change  of  pitch  there  is  a  very  limpid  and  accurate 
adjustment  of  the  soft  palate.  It  will  be  seen  to  My  up  and  hold 
its  position  for  a  moment,  with  every  suggestion  of  the  piteh- 
producing  apparatus,  in  a  manner  bordering  on  the  marvelous. 
It  resembles  a  column  of  water  thrown  to  i\  certain  height,  alter- 
nately rising  and  receding  in  perfect  rhythm.  Hence  we  know 
that  the  palate  is  arranging  the  post-nasal  cavity  for  the  produc- 
tion of  an  overtone  and  pitch,  and  the  necessary  resonance  of 
tone  production,  for  then  there  is  a  reflection  from  the  post-nasal 
cavity  and  that  is  reflected  upon  the  vocal  cords  at  the  point  of 
segmentation.  Will  not  any  singing,  correct  or  incorrect,  cause 
nodal  formation  .'  Or  does  the  production  of  a  false  tone  cause 
inharmonic  conditions  which  rearrange  the  nodal  formation  on 
the  cord  in  a  different  manner,  so  that  an  attempt  might  be  made 
to  change  the  position  of  these  nodes  and  in  this  way  help  eradi- 
cate our  difficulty?  The  scheme  of  the  Browns,  of  the  "Ha-Ha- 
Ilay-He"  through  the  nose,  involves  both  the  use  of  the  funda- 
mental note  of  the  cord  and  the  segmentation  system  above  the 
point  where  the  fundamental  begins  to  be  reinforced  by  the  super- 
structural  tone — because  with  the  aspirant  "Ha-Ha"  they  bring 
the  cords  slowly  together  for  the.  sake  of  massage,  and  with  the 
"Hay"  through  the  nose  they  get  the  massage  and  reflex  activity 
of  the  space  which  is  used  for  overtone  formation,  also  a  positive 
and  different  alignment  by  the  action  of  the  palato-pharyngeus 
in  cord  stretching. 

Or,  shall  we  employ  another  method,  by  applying  an  astringent, 
such  as  adrenalin,  cocaine,  zinc,  tannin  and  arsrvrol.  thus  absorb- 
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ing  the  small  infiltration  into  these  tissues' — all  of  which  have 
been  known  to  apparently  absorb  fresh  nodal  appearances  on  the 
cord.  All  of  these  methods  have  been  observed  by  many  men. 
and  have  been  successful  to  a  certain  extent,  but  one  thing  is 
very  positive,  when  acute  inflammations  exist,  combined  with 
infections,  colds  and  the  like,  the  voice  cannot  be  used  without 
great  danger  to  the  vocal  cords.  When  a  node  begins  to  be 
organized,  as  indicated  by  its  size  and  redness,  it  practically 
becomes  necessary  that  the  patient  must  have  absolute  rest.  A 
fibroma  is  decidedly  different  tissue  from  fibrinous  development 
in  node  formation;  so  is  papilloma.  Our  energetic  secretary.  Dr. 
Harris,  in  writing  to  me  on  the  question  of  etiology  of  node  for- 
mation, said  lie  did  not  believe  that  I  could  prove  successfully 
before  a  jury  of  our  Fellow  Laryngologists  that  cheesy  degen- 
eration of  the  tonsil  caused  nodes.  I  have  never  been  able  to 
prove,  by  reading  my  articles,  that  I  made  such  a  statement, 
nor  wish  to  have  such  an  idea  hold  sway,  although  I  have  never 
seen  a  node  form  without  at  some  time  in  its  formation  cheesy 
deposits  were  expressed  from  the  tonsil.  The  (hart  which  I  had 
prepared  for  you  is  a  genuine  oil  painting  by  Dr.  Merton,  re- 
produced from  dissections  by  permission  of  the  College  of  Physi- 
cians and  Surgeons,  of  New  York,  in  the  departments  of  Profes- 
sors George  8.  Huntington  and  B.  B.  Gaudadet,  and  his  adaptation 
was  taken  from  a  patient  in  real  life.  The  course  of  formation  is 
somewhat  as  follows  : 

The  patient  had  no  other  sensation  than  that  of  a  weakness  of 
the  left  side  of  the  throat  in  the  vicinity  of  the  vocal  cords,  with 
a  tendency  to  clear  (as  it  were)  and  a  sensation  of  mucous  in  the 
throat,  "but  no  mucous  would  come."  Examination  revealed  (as 
illustrated  in  one  of  the  oil  paintings  brought  with  me)  white 
<  heesy  deposit  in  the  atrophied  tonsil,  several  thickened  papules 
lying  on  the  surface  of  the  mucous  membrane  of  the  anterior 
pillar,  or  palato-glossus :  some  of  the  circumvallate  papillae  are 
thickened  and  red:  several  papules  appear  upon  the  mucous  mem- 
brane over  the  palato  pharyngeal  fold,  and  several  (generally  one) 
upon  the  mucous  membrane  over  the  ary- epiglottic  fold,  or  liga- 
ment. In  this  condition  when  the  secretions  cease,  and  these 
papules  become  irritated  through  lack  of  moisture,  a  sudden 
tickling  sensation  ensues. — the  palato-pharyngens  contracts  in  an 
irregular  manner,  acting  upon  that  part  of  the  palato-pharyngeus 
which  regulates  the  part  of  the  palate  which  is  concerned  in  the 
formation  of  the  superstructural  or  partial  overtones.     A  sudden 
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spasm  ensues,  and  relaxation  occurs  in  the  whole  of  that  side  of 
the  voice  apparatus,  the  larynx  presenting  an  akinesis,  or  sub- 
luxation of  all  parts,  entering  into  the  formation  of  the  glottis. 
especially  on  the  side  affected.  In  experimentation  several  years 
ago,  by  tying  off'  the  middle  faccieulous  of  the  thyroid  arytenoid- 
externis.  it  was  seen  to  cause  the  middle  third  of  the  cord  to 
bulge.  This  occurs  not  at  once,  but  after  several  spasmodic  ef- 
forts, especially  with  the  clearing  of  the  voice.  At  first  it  re- 
sembles  an  outward  curved  condition  of  both  true  and  false  cords. 
and  in  a  short  time  it  is  seen  that  this  part  linked,  also  that  ail 
the  intrinsic  muscles  are  in  a  state  of  akinesis.  When  the  action 
of  phonation  ensues,  the  cord  of  the  opposite  side  will  lie  observed 
to  exhibit  the  following  characteristics: 

As  if  to  protect  its  injured  fellow,  the  arytenoid  will  be  drawn 
in  front  of  the  injured  one,  and  the  cord  at  its  arytenoid  end 
seems  almost  to  cross  over  and  above  thai  of  the  injured  cord. 
Strange  to  say.  the  node  more  often  appears  on  the  "well  side  than 
upon  the  weakened  side:  thus  the  cause  of  the  fibrinous  deposit 
toward  the  arytenoid  end  could  possibly  have  been  accounted 
for  in  this  way.  and  in  one  of  the  illustrations  from  the  twelve 
records  I  have  had  prepared  will  be  heard  this  peculiarity — in  a 
few  seconds  of  a  Victor  record  which  I  have  copied  for  this  oc- 
casion, as  well  as  a  few  seconds  of  another  record  wherein  the 
patient  had  been  singing  for  two  years  with  a  papilloma  the  size 
of  a  pea  existing  between  his  true  and  false  cords.  This  artist 
has  not  lost  a  single  performance,  and  when  I  saw  him  on  March 
24-th.  1912.  for  the  last  time,  every  vestige  of  this  papilloma  had 
been  absorbed,  without  taking  one  drop  of  medicine,  the  artist 
himself  preferring  to  go  on  in  his  anxious  condition  with  much 
more  care  than  in  former  years,  satisfied  with  the  constant  en- 
couragement of  an  ever  decreasing  tumor.  Such  are  the  vagaries 
of  vocal  troubles!  His  own  expression  was:  ;'I  formerly  abused 
my  voice,  but  now  1  use  it  with  care.*'  I  believe  that  with  this 
principle  in  vogue,  there  will  come  a  time  when  the  examining 
laryngologist  will  say  that  "he  never  had  a  tumor!" 

Case  Xo.  5.  Troubles  began  6  years  ago:  all  turbinated  bones 
removed  in  England  -4  years  ago:  has  suffered  ever  since  with 
catarrh  from  dust  exposure  and  cold,  in  fact  all  through  his  life 
he  has  had  one  round  of  colds  after  another:  left  tonsil  atrophied, 
and  filled  with  cheesy  deposit :  left  vocal  cord  and  side  of  larynx 
in  a  state  of  akinesis.     Query:     Shall  the  left  tonsil  be  removed.' 
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Whole    larynx   has  turned   more   to   the   left   side   owing  to   the 
contraction  which  has  taken  place  from  the  palato-pharyngeus. 

Case  Xo.  6.  Exquisite  high  voice — formerly  reached  C2.  At 
18  had  both  tonsils  removed,  largest  ever  seen,  weight.  175  grains. 
Is  now  singing  in  Philadelphia;  at  present  singing  songs  every 
night,  reaching  high  C.  and  now  at  the  age  of  '23  sings  high  E3 
at  all  times  and  sometimes  high  F. 

Case  Xo.  7 .  Very  careful  persistent  singer.  Sings  solos  in  one 
of  the  New  York  churches.  Had  submucous  resection,  removal 
of  two  middle  turbinated  bones,  and  tonsils  removed.  Had  con- 
stant break  in  voice  between  C  and  F.  Voice  at  present  very 
even  and  sonorous,  with  increase  in  range  and  ease  of  production. 

Case  Xo.  8.  Removal  of  right  middle  turbinated  bone  for  right 
antrum  and  right  frontal  sinus  trouble.  Has  very  small  pharynx 
and  large  larynx,  with  an  epiglottis  which  clamps  down  the  tone 
production,  leaving  a  small  circular  hole  resembling  half  a  washer. 
The  result  is — although  one  can  see  from  her  understanding 
of  music,  when  she  sings,  that  the  mental  attempt  is  correct,  but 
the  instrument  refuses  to  respond  to  the  impulse:  A  voice  that 
promises  much,  but  does  little,  and  very  limited.  Voice  in  lower 
part  resembles  Schumann-Heink's — as  can  be  seen  in  a  few  seconds 
of  a  Victor  record,  an  excerpt  from  Schumann-Heink's  "Mei  und 
my  Boy."  The  upper  voice  resembles  Madame  Guisipina 
Huguet.  as  can  be  seen  from  a  record  prepared  for  this  o  casion, 
but  never  used. 

Case  Xo.  9.  Used  as  illustration  by  Mr.  and  Mrs.  Howard 
Brown.  American — Stout,  mature,  self  possessed.  Good  style. 
Has  sung  solo  bass  in  four  of  the  principal  churches  of  New 
York.  Always  sang  from  boyhood.  Father  and  brother  Episco- 
pal ministers.  Bass  Voice.  Xew  York  Yacht  Club  address. 
Weight  192  lbs.  Six  feet  in  height.  Florid  complexion.  Class 
90.  first  class  bass  for  concert  and  church  and  oratorios.  Range 
C.  below,  to  G.  Volume  rich,  full,  carrying  power  splendid. 
Tongue  normal  action  and  regular  in  shape  and  action.  Flexi- 
bility and  agility  fair,  resonance  irregular,  breath  control  good 
but  not  always  sustained.  Pitch  correct.  Timbre  heavy. 
Studied  with  Webb  Chester  Allen  and  Miss  Hattie  Clapper  and 
Charles  Hawley.     Close  affiliation  with   Mendelssohn  Glee  Club. 

Diagnosis:  Epithelioma  of  tongue,  occupying  right  side  and 
right  border  and  middle  of  tongue.     Operation  November  20th. 
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%  of  tongue  removed,  leaving  greater  part  of  stump  on  left  side. 
Operation  performed  by  Dr.  Frank  Hartley,  New  York  hospital. 
Cases  have  been  heard  of,  of  mutilated  tongue,  who  spoke  well. 
but  none  where  tongue  was  cut  out  entirely,  or  the  equivalent 
(appproximately)  of  the  condition.     To  test  his  condition  patient 
was  requested  to  sing  arpeggios  on  all  vowels  from  C  to  E,  also 
scales,  also  to  recite  the  alphabet,  while  comparing  the  procedure 
with  Merton's  accurate  and  complete  chart  in  oil — (See  Fig.  4). 
His  speech  for  the   first   three   weeks   was   unintelligible.     "Ah"' 
made  with  the  only  portion  of  the  tongue  left,  was  all  that  could 
be  desired;  "oo"  was  fair,  but  E  was  impossible.     The  removed 
tongue   seemed  to   have   created  havoc   in  his  speech  and  auto- 
matism that  was  well  nigh  impossible  to  be  understood.     Now, 
six  months  later,  by  a   constant  course  of  reading,   repetition  of 
vowels  and  the  alphabet,  his  voice  is  good,  and  his  articulation 
fair.     At   my   suggestion.   Dr.    Y.   E.    Mitchell   made   a    movable 
tongue,  fastened  by  a   pivot   and  slide  catch  attachment  to  the 
lower  molars  that  gave  a  tilting  and  upward  thrust  of  about  */£> 
inch,  which  gave  a  much  better  E  and  Ah.  and  also  helped  ma- 
terially in  the  formation  of  consonants  and  in  eating,  but  which 
became  irksome  to  the  patient.     It  is  marked  exhibit  No.  16.     A 
remarkable  rearrangement  of  the  floor  of  the  mouth  has  occurred, 
in  that  the  four  layers  of  chin  muscles  have  advanced  upward 
almost  flush  with  the  teeth,  the  palate  is  relaxed  with  smaller 
arch,  sinks  lower  and  seems  to  have  come  forward. 

Case  No.  10.     Cleft  Palate,  referred  to. 

Case  No.  11.  Able  to  sing  one  week  after  tonsillectomy,  and 
will  ( ontinue  to  sing.     Great  artist,  and  very  beautiful  voice. 

Case  No.  12.  Removal  of  turbinated  bones  of  one  side,  with 
opening  into  the  sphenoidal  sinus,  which  upon  opening  allowed 
her  to  have  five  or  six  extra  notes,  and  increased  nasal  resonance. 

Case  No.  13.  Young  man  13  years  of  age,  voice  not  yet 
changed,  just  about  to  change.  Beautiful  charming  voice.  Tonsil 
and  adenoids  taken  out  two  years  ago, — has  not  caused  his  voice 
to  change  a  bit.  It  retains  its  beautiful  quality.  Is  capable  of 
singing  any  mezzo  soprano  aria  written.  Reproduction  of  his  voice 
in  case  of  records  brought  with  me. 

Case  No.  14.  Young  man  sang  high  soprano,  C2  with  case. 
Sanu'  ballads,  oratorios  and  opera  selections.  Sang  in  vaudeville 
and  has  been  recognized  as  a  first  class  singer,  capable  of  earning 
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$200  per  week.  High  soprano  with  woman's  quality;  voice  in 
constant  use  up  to  29th  year.  Had  a  rather  small  nose,  small 
features,  retreating  chin.  About  6  feet  tall.  When  he  was  five 
years  old,  entering  into  a  melee  with  the  boys,  was  kicked  in  the 
spine  just  above  the  coccyx.  The  result  was  that  he  was  very  ili 
and  could  not  walk;  suffered  great  pain  along  spine  in  back  of 
neck  for  several  months.  It  was  noticed  at  this  time  that  there 
was  a  marked  arrest  of  the  genitals.  This  remained  until  he  was 
29  years  of  age,  when  he  married.  From  December  to  August 
his  features  began  to  change,  and  now  he  has  a  well  formed  nose. 
The  turbinates,  which  were  crowded,  have  lengthened  out,  and 
his  nose  on  the  inside  seems  to  be  quite  normal.  His  epiglottis, 
which  was  very  small,  lias  grown  quite  rapidly,  and  is  now  quite 
a  normal  size.  A  large  blue-black  vein  extends  from  the  top  of 
the  epiglottis  to  the  epiglottic  fold.  The  tonsils  are  very  much 
larger,  though  far  from  normal,  yet  well  formed  and  regular. 
The  voice  has  changed  from  a  high  soprano  to  a  full-fledged  low 
voice,  baritone  quality.  Nothing  abnormal  is  seen  in  this  man, 
and  nothing  abnormal  in  his  family.  Probably  due  to  the  arrest 
of  the  genitals,  and  possibly  the  pituitary  body.  This  whole 
thing  reminds  me  of  the  condition  which  I  am  accustomed  to  take 
very  strict  notice  of  in  children  between  the  ages  of  12  and  11 
when,  coincident  with  the  establishment  of  menstruation  and  the 
sexual  function,  the  nose,  especially  the  nasal  bones  and  the 
vomer,  and  those  in  front  of  the  pituitary  body,  seem  to  take  on 
a  special  growth,  during  which  time  I  advise  against  operations 
which  affect  those  parts  just  referred  to,  as  likely  to  arrest  de- 
velopment of  the  same.  At  the  bridge  of  the  nose  the  greatest 
macroscopical  change  is  noticed. 

Case  Xo.  1.5.  Has  baritone  voice  with  range  from  F  to  F,  two 
octaves.  Produces  big  tone.  Studied  in  Milan,  Italy.  Very  fond 
of  dramatic  singing.  Lacking  in  nasal  resonance.  Good  breath 
control.  The  pitch  is  fair.  Complains  of  general  heaviness,  and 
general  lassitude ;  right  undescended  testis,  with  distended  vesci- 
eles;  large  lingual  tonsils  and  faueials,  in  which  there  are  cheesy 
deposits. 

Query:  What  effect  would  vesciculotomy  and  resection  of  the 
testes  have  on  the  voice? 

Gentlemen,  I  believe  that  if  all  these  cases  are  discussed  care- 
fully by  the  committee  which  was  promised  me  by  Dr.   Harris, 
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we  would  be  able  to  decide  with  perfect  accuracy  for  a  true 
method  in  Vocal  Art  Science. 

Musk-  unquestionably  has  a  Cosmical  origin,  and  for  ages  man 
has  been  discovering  and  analyzing  its  laws.  In  the  matter  of 
tone  there  are  some  curious  and  interesting  analagies,  such  as 
that  between  the  scale  of  the  human  voice  and  that  of  the  modern 
piano.  While  certain  things  are  arbitrary,  it  seems  as  though  the 
law  of  natural  selection  has  given  us  common  basic  points  upon 
which  to  build. 

For  instance,  yonder  is  a  piano,  and  the  first  thing 
that  commands  your  attention  is  a  "'V  which  resembles 
a  pair  of  inverted  vocal  cords.  This  indicates  that  this 
piano  is  constructed  with  its  break  between  E  and  F. 
or  at  the  crucial  points  of  the  singing  voice.  F  is  the 
note  of  Cosmos,  of  all  the  great  natural  things. — the  hum- 
ming of  bees. — the  roar  of  the  mighty  Niagara.  Why.1  Because 
Cod  attuned  these  great  natural  things  to  respond  to  the  vibra- 
tion of  this  note.  And  now  we  have  discovered  that  C-1  is  the  note 
of  man.  Why.'  Because  the  voice  of  man  responds  to  that  note 
in  such  a  manner  as  it  responds  to  no  other  vibration.  Upon 
what  foundation  do  1  base  this  assertion.'  Through  the  poverty 
of  instrumentation,  having  no  mei  hanical  resonators  at  hand,  and 
endeavoring  to  solve  the  problem  of  a  standard  pitch  for  the  pro- 
duction of  tone  by  the  human  voice,  my  assistant.  Dr.  Perrault. 
while  playfully  twirling  a  tuning  fork,  placed  it  in  front  of  his 
mouth.  I  seized  the  instrument  and  repeated  the  effort,  with  the 
discovery  that  the  human  mouth  will  give  the  same  result  as  the 
brass  resonator,  but  in  a  much  more  beautiful  form,  and  in  ex- 
perimentation with  over  a  hundred  different  patients  the  conclu- 
sion was  forced  upon  me  that  the  human  voice  will  respond  to  the 
natural  key  of  C  as  it  will  to  no  other  note.  In  a  male  voice  C-512 
gives  the  desired  result,  and  in  the  female  C-1024.  Different  forks 
were  found  to  respond  more  readily  to  different  voices,  but  "C" 
responds  to  all. 

Then,  why  not  take  the  key  of  C  as  our  standard  pitch  for  tone 
production?  For  the  sake  of  harmony  and  unison  in  orchestra- 
tion, the  key  of  A-435  was  selected  as  the  desired  universal  pitch  by 
which  to  tune  their  many  and  widely  differing  instruments.  Just 
as  necessity  demands  a  standardization  for  the  mechanical  produc- 
tion of  tone,  a  correct  attainment  of  voice  production  can  be 
achieved   by  just   such   a    standardization.     This  fact  merely  es- 
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tablishes  a  law  which,  though  ignorant  of  the  basic  principle,  has 
been  adopted  by  the  musical  world  even  from  the  early  ages. 

The  natural  scale  of  C.  without  sharps  or  flats — the  most  dif- 
ficult of  all — should  be  our  standard,  for  in  it  lies  every  difficulty 
for  Vocal  Art  Science  to  overcome.  In  this  scale  lies  the  two 
breaks  the  same  as  in  the  human  voice.  In  playing  the  scale  of 
C  on  the  piano,  after  playing  the  first  three  notes,  you  place  your 
thumb  ready  to  apply  to  the  fourth  and  in  ascending  the  scale 
from  the  fourth  note,  you  again  get  ready  to  apply  your  thumb 
to  the  eighth  note,  thus  giving  you  two  breaks  in  the  registration 
of  the  notes  by  the  hand.  In  the  majority  of  voices,  male  or  fe- 
male, high  or  low,  you  will  find  that  there  is  a  necessity  to  make 
a  great  change  in  voice  production  at  these  points,  yet  this 
must  be  done  in  the  same  position  so  as  not  to  change  the  quality. 
It  marks  distinctively  the  closing  of  the  soft  palate  against  the 
post-pharyugeal  wall.  We  notice  at  this  point  that  the  posterior 
fasciculus  of  the  palato-pharyngeus  glides  up  under  the  palate 
and  becomes  associated  with  the  tensor  palati  and  the  levator 
palati.  one  of  which  stretches  the  palate  and  the  other  raises  the 
curtain  in  such  a  manner  that  the  air  can  positively  pass  under  the 
soft  palate,  and  on  either  side  of  the  soft  palate,  which,  with  the 
levator  palati.  has  bunched  up  against  the  posterior  wall,  so  that 
an  air  space  exists  on  either  side  of  the  raphe  which  regulates 
nasal  resonance,  or  produces  nasality  as  required,  and  tin  U  nsor 
palati  arranges  this  space  in  a  most  accurate  manner  for  the 
overtones  which  are  formed  above  this  point,  namely:  octave, 
fifth,  octave,  third,  fifth,  seventh,  octave.  This  leaves  four  over- 
tones to  be  governed  by  the  rearrangement  of  the  post-pharyn- 
geal  space  by  the  palato-pharyngeus,  the  tensor  palati  and  the 
levator  palati. 

Again  to  the  piano :  We  see  that  it  has  three  breaks,  or 
registers — the  same  as  the  human  voice.  We  also  observe  that 
the  long  8-ft.  C  string  regulates  and  governs  the  temperment  of 
the  piano.  Every  tuner  knows  this.  The  great  problem  is: 
How  to  divide  13  by  12. — that  is.  to  temper  the  scale  of  13  notes 
into  12  so  that  the  steps  between  them  are  equal  in  relative  pilch. 
and  to  make  all  these  notes  arrange  themselves  perfectly  as  they 
go  from  one  scale  to  another.  This  Dillingham  piano  is  the  first 
harmonic  scale  piano  made  in  the  world  on  this  principle.  You 
will  observe  next  to  the  C  string  that  I  have  spoken  of.  which  is 
8  ft.  long,  that  there  is  a  string  about  one-half  its  size,  but  an- 
other string  is  wound  around  it,  about  one-half  its  length,  which 
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makes  it  equal  in  weight  to  the  long  8-ft.  C  string.  This  is  done 
to  have  a  properly  regulated  scale,  also  so  that  the  8-ft.  string 
may  be  a  convenient  length  for  a  piano,  otherwise,  when  you  are 
half-way  down  the  scale,  it  would  be  manifestly  a  very  awkward 
piano  when  you  have  finished  several  octaves  below  the  8-ft  C 
string  that  the  piano  requires — it  would  be  necessary  to  have  a 
string  16-ft.  long,  and  to  get  the  effects  that  the  ear  would  be  able 
to  appreciate,  you  would  have  to  have  a  sounding  board  that 
would  occupy  the  length  of  a  room — hence  the  8-ft.  C  string  seems 
t<>  be  most  reasonable  and  practicable.  The  winding  of  this  in- 
i  reases  the  weight  of  the  string  and  makes  the  pitch  correspond, 
and  makes  it  possible  to  begin  with  a  length  so  that  when  you 
have  finished  the  construction  of  the  piano  it  will  be  no  longer 
than  the  C — 8-ft.  string  required.  Now  how  are  these  two 
strings,  so  wonderfully  different  in  construction,  arranged  so 
that  the  quality  is  not  changed  by  the  manner  of  arrangement  and 
the  manner  of  being  struck  !  I  have  explained  to  you  the  ar- 
rangement. The  hammer  you  will  see  is  placed  at  different 
angles  of  the  string,  at  different  points  for  the  new  arrangement 
than  it  was  for  the  8-ft.  ton*1.  Now  this  is  quite  analagous  to 
the  voice.  The  palato-pharyngeus  is  the  longest  string,  or  long- 
est muscle  that  we  have  in  the  human  mechanism.  It  is  con- 
cerned with  the  three  constrictors,  wherein  Ave  have  the  two 
breaks  as  arranged  in  the  piano.  It  is  connected  with  the  pitch 
of  the  voice,  just  as  the  8-ft.  C  string  regulates  the  pitch  of  the 
piano.  It  has  many  arrangements,  same  as  the  string  which  is 
8-ft.  long  and  the  string  which  is  not  half  as  long,  with  its  weight 
increased  by  wrapping  the  extra  string  around.  It  is  automatic 
and  has  to  endure  a  certain  tension,  the  same  as  the  8-ft.  string 
does,  and  it  has  to  arrange  the  whole  singing  apparatus,  to  wit: 
Suppose  you  have  a  case  of  cleft  palate,  as  in  case  Xo.  10.  the 
upper  portion  of  the  palato-pharyngeus  hangs  in  a  thickened  mass, 
in  an  entirely  different  arrangement,  along  the  sides  of  the 
pharynx.  What  occurs  to  the  piano  if  anything  happens  to  the 
8-ft.  C  string?  The  whole  piano  loses  its  regulation.  What 
happens  to  the  human  voice  in  the  case  of  the  cleft  palate?  The 
fineness  of  overtones  and  partials.  and  the  whole  feature  of  ar- 
ticulation is  changed.  Even  the  obturator,  or  plate,  would  not 
overcome  this. — the  even  timbre  and  position  is  changed — yet  in 
how  great  and  wonderful  a  manner  it  helps  to  regulate  the  action 
of  the  stylo-pharyngeus.  and  maintains  the  pitch  mechanism. 
Such  do  I  believe  is  the  function  of  the  palato-pharyngeus.     It 
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is  perfectly  evident  from  the  study  of  this  palato-pharyngeus  that 
it  is  a  striped  muscle,  and  governed  by  the  will.  The  reason  that 
a  node  is  formed,  is,  by  this  muscle  giving  way  in  its  autonomy. 
Along  this  same  argument,  let  us  take  the  crico-thyroid  muscle. 
This  which  according  to  the  best  authorities  is  absolutely  a 
striped  muscle  and  voluntary,  is  supposed  to  work  in  harmony 
with  the  other  intrinsic  muscles  of  the  larynx.  On  the  theory 
that  the  pitch  mechanism  is  voluntary,  it  would  seem  that  the 
internal  muscles  of  the  larynx  are  involuntary,  both  in  structure 
and  by  nerve  arrangement.  The  crico-thyroid  is  said  to  act  in 
harmony  with  the  intrinsic  muscles.  It  is  one  of  the  principal 
cord  stretching  agents,  and  never  changes  in  its  actions  in  the 
larynx,  yet  autonomy  compels  it  to  act  with  the  intrinsic  muscles 
of  the  vocal  cords,  whit  h  are  all  unstriped  fibre,  and  involuntary, 
showing  that  by  innervation  at  least  we  have  an  opposition  to  the 
argument  of  involuntary  action.  I  am  therefore  compelled  to 
assume  for  the  sake  of  simple  comparisons  of  voice  subjects,  from 
the  study  of  the  palato-pharyngeus  and  the  crico-thyroid  muscle, 
that  the  only  way  to  look  practically  at  the  voice  question  is  to 
study  it  from  the  standpoint  of  autonomies  which  are  controlled 
by  the  medulla  of  the  spinal  column,  as  well  as  in  the  brain. 

Why  not  take  the  first  of  the  great  autonomies  beginning  within 
from  above — the  "naso-palatal" — for  instance:  There  seem  to 
be  autonomies  governed  by  the  valve-like  sphincter,  or  fan-like 
muscle,  such  as  the  nostrils,  the  slightest  compression  of  which 
will  alter  the  quality  of  our  tone.  This  cavity  is  closed  off  by 
another  fan-like  or  sphincter-like  muscle,  the  palate.  The  study 
of  one  portion  of  this  muscular  development  which  I  have  just 
shown  you  determines  just  how  they  should  act  to  produce  the 
partial  overtones  governing  the  quality  and  timbre  of  the  voice. 

The  second  great  autonomy  is  the  oral  cavity,  governed  by  the 
three  great  valvular  fan-like  or  sphincter  muscles,  the  lips, 
tongue,  soft  palate  and  the  epiglottis.  In  the  action  of  the 
tongue  as  seen  by  the  chart — Figure  2,  "Consonants"  painted 
by  H.  W.  Merton,  one  can  work  out  a  very  correct  action  by  this 
wonderful  chart,  for  you  see  the  action  of  every  vowel  and  con- 
sonant by  applying  the  tongue  as  suggested  on  the  chart,  and 
in  so  doing  you  can  obtain  as  perfect  a  result  as  the  instrument- 
is  <  apable  of  producing. 

The  third  great  autonomy  exists  between  the  palate,  base  of 
tongue,  epiglottis,  and  the  vocal  cords — or  glottis.  This  may  lie 
styled  the  "Momentic  Cavity."     Here  a  wonderful  mechanism 
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Fig.    II.     Consonants    by    Dr.    Groastha. 


90 


FRANK    0.   MILLER. 


exists  in  all  the  valves  surrounding  this  cavity,  and  as  I  have 
said  before,  every  valve  portrays  its  action  on  the  vocal  cords, 
and  produces  that  wonderful  phenomena  of  voice  production,  and 
also  the  formation  of  segmentation  of  the  cords,  which  is  revealed 
synchronously  in  the  action  of  each  upon  the  vocal  cords. 

Another  and  fourth  great  autonomy  is  the  space  between  the 
vocal  cords  and  the  diaphragm,  another  great  fan-like  muscle. 
It  regulates  and  controls  in  the  same  wonderful  automatic  way, 
and  can  be  governed  in  the  same  automatic  way  as  above,  and 
as  above  we  can  sec  by  certain  macroscopic  lines  that  it  is  not 
necessary  to  go  into  the  individual  muscular  action  or  inner- 
vation. The  same  principles  as  apply  to  the  fourth  autonomy 
apply  to  the  fifth,  or  the  space  between  the  diaphragm  and 
sphincter  ani ;  and  the  foundational  power  of  all  between  the 
diaphragm  and  the  sphincter  ani.  will  recpiire  but  a  slight  study 
of  all  these  various  automatic  arrangements  to  determine  exactly 
how  the  human  voice  should  act.  under  its  forces,  just  what  the 
care  of  each  should  be,  and  just  what  abuse  they  will  tolerate, 
instead  of  the  present  arrangement  which  will  recpiire  the  memory 
of  78.000  muscular  actions  or  15.000.000  nerve  impetuses  for  one 
"Ah"  of  tone: 

In  May,  1912,  we  tested  the  voice  of  Miss  Lilian  Kiel,  soprano, 
and  found  a  most  peculiar  condition  present.  Atlhough  the 
young  lady  possessed  a  cleft  palate  of  large  proportion,  she  was 
able  to  sing  a  tone  of  very  good  cpiality  in  the  middle  range.  The 
higher  notes  were  present,  but  there  was  a  tendency  at  F  for 
falsetto  to  intervene  in  place  of  the  natural  tone.  It  was  found 
that  the  tongue  was  held  too  low  for  perfect  freedom  of  tone 
production  and  that  there  was  some  stiffening  of  the  chin  muscles. 
Breath  pressure  was  inadequate.  The  supposition  in  a  case  of 
this  kind  would  he  that  the  voice  must  contain  nasality,  but  this 
was  not  the  case,  due  to  a  natural  musical  sense  causing  the  throat 
to  form  a  combination  which  simulated  the  artistic  tone.  It  was 
noticed  upon  looking  into  the  throat  that  there  was  a  contraction 
of  the  palato-pharyngeus  muscles  which  play  such  an  important 
part  in  adjusting  the  buccal  cavity  to  the  requirements  of  good 
tone.  This  evidently  prevented  the  nasal  sound  peculiar  to  cleft 
palate  in  the  middle  tones,  but  was  not  strong  enough  to  prevent 
falsetto  on  the  higher  tones.  On  being  told  her  condition  she  be- 
gan to  try  to  sing  the  same  quality  of  tone  throughout  her  range, 
and  in  doing  so  she  brought  the  tensor  palati  and  the  levator 
palati  into  action  with  the  pharyngeus,  thus  distributing  the  bal- 
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ance  better  and  causing  a  freer  emission  of  tone  and  a  natural 
quality  throughout  the  whole  range.  The  young  lady  herself  was 
able  to  feel  the  new  action  which  was  present  in  her  tone  and  it 
could  be  seen  with  the  eye.  The  quality  of  tone  became  smoother, 
more  resonant,  and  greater  in  volume,  and  without  any  break  at 
F,  tones  could  be  produced  as  high  as  B  flat,  either  forte  or  piano. 
The  best  result  was  obtained  upon  the  descending  tonic  arpeggio. 
There  is  no  question  but  that  in  time  vocalization  of  this  voice 
will  produce  control.  She  tried  to  produce  the  same  quality 
in  the  speaking  voice  as  in  the  singing  voice,  and  when  this  was 
done  there  was  an  instantaneous  gain  in  distinctness  of  enuncia- 
tion and'  the  nasal  quality  present  in  the  speaking  voice  almost 
disappeared.  Laryngoscopies  observations  showed  practically  no 
variation  in  cord  alignment  between  the  falsetto  and  the  natural 
tone,  but  the  action  of  palatal  muscles  was  stronger  in  the  latter 
than  in  the  former.  Owing  to  lack  of  obstruction  from  the  roof 
of  the  mouth  the  ends  of  these  muscles  were  exposed  to  view 
and  the  following  is  the  picture  of  the  throat  singing  ah  on 
soprano  F2. 

Approximation  of  vocal  cords. 

Arytenoids  pull  upwards  and  backwards. 

Ktylo-pharyngei  pull  upward,  outward  and  backward  on  the 
horns  of  the  thyroid  cartilage,  throwing  the  larynx  backward  to 
the  spine,  assisting  amplification  of  tone. 

Pillars  of  the  palato-pharyngei  approach  each  other  in  the  back 
of  the  mouth  on  contraction  and  pull  upward  and  forward  on 
tlie  horns  of  the  thyroid  cartilage. 

Levator  palati  pulls  straight  upward. 

Tensor  palati  pulls  in  a  straight  line  outward  toward  hamular 
hooks  to  give  a  balance  between  palato  and  levator. 

Constrictors  contract  toward  a  median  horizontal  line  across 
them. 

The  stylo-pharyngeus  is  a  muscle  of  fixation,  but  the  rest  of 
these  muscles  aid  in  cord  stretching,  by  pulling  upward  on  the 
back  of  the  thyroid  cartilage  and  aiding  the  crico-thyroid  muscle 
which  pulls  the  thyroid  cartilage  forward  in  cord  stretching. 

The  tongue  lies  in  such  a  position  that  unless  voluntarily  pulled 
downward  the  above  things  cannot  be  seen.  On  an  ascending- 
scale  the  tongue  rises  evenly  throughout  its  surface  to  aid  the 
hyo-glossi  to  pull  upward  on  the  hyoid  bone  and  also  aid  the  tilt- 
ing of  the  thvroid  cartilage. 
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The  concerted  action  of  the  palate  muscles  and  stylo-pharyngei 
contributes  largely  to  artistic  quality,  seemingly  furnishing  just 
the  right  position  to  produce  that  peculiar  ring  in  the  tone  which 
is  necessary.  In  addition  to  their  physiological  action  in  cord- 
streti  hing  they  give  the  proper  size  and  shape  to  that  part  of  the 
cavity  which  they  bound,"  thus  materially  adding  to  resonance. 
Just  as  these  muscles  have  a  typical  natural  quality  in  tone  pro- 
duction, upon  derangement  they  produce  false  sounds  easily 
detected  by  the  ear. 

If  the  levator  or  tensor  palati  become  relaxed  the  tone 

will  have  a  relaxed  sound. 

Should     the      palato-pharyngei     become      relaxed     or 

stretched  the  top  of  the  tone  will  seem  to  have  a  hollow 

sound. 

There  are  three  false  qualities  caused  by  bad  tongue 

action : 

(Hollow  tone — caused  by  grooved  or  lowered  tongue. 

(Thick  tone — caused  by  tip  of  tongue  being  drawn  back 

(and  thickened. 

(Muffled  tone,  caused  by  tilting  tongue  upward. 
These   false   tongue   positions   usually   derange   palate 

action  and  they  in  turn  upset  the  vocal  cords,  causing  all 

kinds  of  trouble. 
In  using  the  tuning  fork  a  most  remarkable  thing  occurred  in 
three  different  cases  in  which  cares  and  necrosis  of  the  bone 
was  detected  by  means  of  the  tuning  fork  applied  to  the  teeth. 
In  all  of  these  eases  it  occurred  in  the  region  of  the  anterior 
ethmoid  cells  at  the  junction  of  the  frontal  and  superior  maxil- 
lary bones  in  the  orbit,  and  acute  pain  was  evinced  at  the  moment 
the  vibrating  fork  was  applied  to  the  teeth  and  the  diseased  part 
could  be  absolutely  dete  ted  by  the  area  affected,  and  subse- 
quently in  all  of  these  cases  has  been  found  necrosis  of  that  part, 
proving  that  it  was  one  of  the  first  diagnostic  signs  of  bone  dis- 
ease. The  probable  explanation  is  that  the  fragments  of  dead 
bone  vibrated  against  the  acutely  inflamed  tissue  at  that  point. 
Four  weeks  ago  I  journeyed  to  Boston  to  meet  that  remarkable 
man.  Dr.  Edgar  Holmes,  who  has  done  so  much  with  the  nasal 
endoscope,  to  observe  these  facts  which  I  had  previously  ob- 
served, with  his  instrument,  but  not  as  clearly  as  I  have  been 
able  to  see  and  demonstrate  the  wonderful  limpid  and  rhythmic 
movements  of  the  palato-pharyngeus  through  a  patent  nose,  with- 
out the  endoscope,  while  singing  the  vowel  E.  movements  which 
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definitely  change  with  every  change  of  pitch.  I  have  not  been 
able  to  see  what  was  the  action  of  the  vocal  cords  through  the 
nose,  as  yet  as  I  had  used  Hay's  endoscope  with  remarkable  suc- 
cess in  looking  above,  but  not  being  able  to  tell  much  by  mouth 
examinations  on  account  of  disturbance  of  the  parts  by  vowel 
sounds  and  articulate  efforts.- — so  I  appealed  to  him.  He  gave 
me  to  understand  that  careful  and  correct  examination  could  not 
be  made  through  the  nose.  Careful  and  correct  examinations 
could  not  be  made  through  the  mouth.  I  find,  however,  not  so 
well  as  they  could  be  made  with  the  celebrated  laryngoscopic 
mirror  of  Garcia. 

Vocal  Art  Science  abounds  in  abnormal  conditions  and  in  the 
study  of  these  rare  cases  we  must,  from  the  very  paucity  of 
material  for  observation,  be  considered  as  a  mere  student  of  singing. 

Physiology  is  equally  precise,  and  psychology  is  beyond  the 
border  line  of  vibrating  influence  of  the  other  two,  and  is  based 
upon  the  interpretation  of  the  mental  attitude.  Pedagogy  permits 
of  the  expression  of  all  three,  with  due  reference  to  both  mechani- 
cal and  psychological.  It  remains,  therefore,  for  the  four  to 
come  together  and  re-arrange  out  of  this  mass  of  facts  and  theories 
something  which  is  equally  tangible  to  all.  For  it  is  plainly 
evident  that  not  one  can  stand  alone.  How  shall  we  inaugurate 
such  a  movement?  By  the  actual  meeting  of  the  four  parties 
concerned,  with  living  examples,  each  giving  his  finding  in  his 
own  terms,  and  then  providing  expression  to  cover  the  require- 
ments for  correctness  for  every  phase  of  vocal  art  science,  for  ex- 
ample: Although  I  do  not  approve  of  hypnotism  as  a  means,  it 
fell  to  my  lot  to  discover  an  authentic  case  of  a  young  lady  who 
is  unable  to  sing  excepting  under  hypnosis.  "While  under  this  in- 
fluence she  does  some  remarkable  things,  and  I  feel  that  such  a 
case  should  be  studied  to  ascertain  what  relation  it  has  to  the 
art  of  singing.  And  to  see  whether  or  not  many  singing  teachers 
achieve  their  results  by  means  of  partial  hypnosis.  And  if  so. 
whether  or  not  the  means  should  be  employed. 

Also,  whether  it  might  not  be  possible  for  one  to  learn  how  to 
sing  by  this  means,  beginning  with  complete  hypnosis,  and 
gradually  lessening  the  gap  between  the  real  and  subliminal 
senses,  until  a  medium  is  reached  by  which  the  impression  could 
be  retained,  enabling  one  to  sinu'  who  perhaps  otherwise  could  not 
do  so. 

I  now  present  to  you  Mr.  Munter  and  Miss  Graham.  Miss 
Graham  has  never  taken  a  lesson,  but  has  attended  both  concert  and 
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opera  as  an  auditor.  Nothing  is  known  of  the  range  of  her  voice ; 
she  has  absolutely  no  knowledge  of  music,  nor  does  she  possess  any 
musicianship.  I  will  now  take  a  disc  from  the  phonograph,  which 
Mr.  Munter  knows  very  well,  but  of  which  Miss  Graham  has  no 
knowledge.  Assuming  that  he  be  endowed  with  all  requisites  for 
the  correct  vocal  art  science  demonstration,  he  will  show  you  how 
easily  he  can  by  his  psychic  method  produce  a  Melba,  with  due 
allowance  for  psychic   disassociation  and  limitation. 

Miss  Graham  called  at  my  office  February  26th,  1912,  suffering 
from  an  enlarged  gland  at  the  angle  of  right  jaw,  result  of  a 
follicular  tonsillitis. 

Before  coming  into  the  office  had  heard  a  singer  tried  out 
with  F  scale.  In  course  of  the  consultation  she  remarked  that 
the  one  wish  of  her  life  was  that  she  might  sing  like  an  operatic 
artist.  Her  voice  was  tried  in  the  usual  manner,  with  a  very  low- 
marking,  to  which  she  replied,  "I  don't  see  why  I  cannot  sing 
like  the  great  artists."  The  answer  given  was  elusive  and  to  the 
effect  that  she  should  be  hypnotized  like  Trilby.  To  my  surprise 
she  told  me  that  her  employer  often  hypnotized  her  to  stop  her 
headaches.  The  idea  suggested  itself  that  he  hypnotize  her  to 
sing  with  a  Victor  as  a  medium  of  communication  of  the  vocal 
song  from  his  mind  to  hers. 

March  2nd.  Patient  returns  with  gland  much  more  swollen 
and  tonsil  again  full  of  cheesy  deposits. 

The  advice  given  was  to  allow  the  gland  to  suppurate  and  when 
a  little  more  pointed  to  make  a  very  small  incision  in  order  to 
avoid  scarring  the  neck.  During  this  visit  the  patient  informed 
me  that  her  employer  had  hypnotized  her  as  I  had  suggested 
before,  and  that  he  said  she  sang  wonderfully  well,  but  she  could 
not  realize  it. 

March  3,  10,  13,  17,  24,  I  was  invited  to  witness  the  hypnotiza- 
tion.  March  3rd,  met  at  the  house  of  Mr.  Munter,  who  hypno- 
tized her  by  direct  methods,  using  only  eye  mastery  and  occasional 
brow  stroke,  both  sitting  in  upright  chairs  for  twenty  minutes, 
until  the  patient  was  in  profound,  deep  hypnotic  sleep,  head 
lying  relaxed  and  back  on  chair.  At  this  point  he  began  suggest- 
ing very  quick  and  deep  abdominal  breathing  with  lips  closed 
and  nose  open,  declaring  that  breath  was  the  power  of  song.  His 
next  step  was  a  command:  "Arise,  you  always  wished  to  be  an 
opera  singer,  now  you  are  the  greatest  singer  in  the  world."  The 
Victrola,  already  adjusted  at  76,  was  started  on  Mme.  Schuman- 
Heink's  record  of  "The  Rosary."     The  subject,  with  eyes  closed. 
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arose  slowly,  with  the  help  of  Mr.  Munter.  In  less  than  thirty 
seconds  she  hegan  to  sing  in  a  very  irregular  way.  then  suddenly 
straightened  up  and  burst  forth  into  excellent  rhythm,  into  as 
excellent  an  imitation  of  Madame  Schuman-Heink  as  one  could 
expect. 

On  consultation  with  Mr.  Munter  it  was  deemed  best  to  bring 
her  out  of  the  hypnotic  state  and  try  the  subject's  voice  with 
something  that  everyone  should  be  familiar  with.  With  several 
vigorous  shakes  of  her  head  and  the  statement  that  her  mother 
was  waiting  for  her,  she  opened  her  eyes  slowly  and  began  to 
laugh  heartily.  Although  every  one  in  the  room  complimented 
her,  she  denied  that  she  had  sung — that  she  knew  nothing  of 
what  she  had  done  and  failed  to  recognize  the  songs.  After  two 
minutes  of  interrogation  she  was  asked  to  sing  '"Home  Sweet 
Home."  Her  rendition  was  so  devoid  of  all  the  artistic  points 
of  the  hypnotical  reproduction  of  '"The  Rosary."  wanting  in 
all  the  requirements  of  even  an  ordinary  girl's  singing,  the 
voice  so  piping  and  constrained  that  it  made  all  laugh.  In  seven 
and  one-half  minutes  the  subject  was  again  put  under  hypnosis, 
and  Madame  Guisipina  Huguet's  record.  '  "Mignon-Polonese."  was 
started,  but  the  patient  did  not  seem  to  respond.  In  fact  the 
hypnotist  did  not  seem  to  like  the  record  and  explained  that  the 
music  was  unknown  to  him.  and  that  he  could  not  suggest  to  her 
anything  that  he  did  not  know,  and  that  she  could  only  receive 
what  he  was  able  to  transmit.  The  record  "I  Love.  Love  You" 
from  the  Red  Mill  was  selected.  This  record  was  attached,  and  in 
forty  seconds  she  began  and  continued  until  the  end  without  a 
break  in  rhythm,  and  in  a  finished  and  finer  form  than  the 
recording  artist. 

March  17th.  A  meeting  was  held  with  Prof.  Hallock  and  Dr. 
Muckey,  in  which  she  sang  for  many  hours  under  less  favorable 
conditions — the  gases  in  the  colon  seeming  to  prevent  a  complete 
hypnosis  in  spite  of  violent  abdominal  massage.  In  an  hour's 
time,  however,  she  was  thoroughly  under  control  and  sang  at 
least  seven  times  in   good  form. 

March  24th.  She  was  hyjmotized  in  seventeen  minutes  and 
sang  almost  continuously  before  several  physicians  and  other  folk 
from  8  P.  M.  until  1  A.  M.  At  times  there  seemed  to  be  physi- 
cal exhaustion,  but  upon  the  suggestion  of  deep  and  rapid  breath- 
ing she  arose  to  the  suggestion  of  song,  in  splendid  shape  and 
sang  just  as  Mr.  Munter.  Dr.  Muckey  or  myself  suggested.  Mr. 
Munter  conveyed  his  power,  each  one  compelling  his  idea  to  the 
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mind  of  the  singer,  but  I  must  say  her  rendition  as  a  whole  was 
better  under  Mr.  Munter 's  influence  for  the  reason  that  both 
Dr.  Muekey  and  myself  were  more  interested  in  the  science  than 
in  the  art,  hence  our  suggestions  were  coupled  with  the  desire 
for  pure  tone,  while  the  hypnotist  was  for  the  art  of  the  singer, 
of  the  song,  and  who  knows,  perhaps  of  the  idea  of  the  composer. 
It  would  seem  from  this  singular  and  remarkable  case  that  the 
hypnotic  suggestive  power  of  the  pedagogue  might  he  given  often 
enough  to  have  her  realize  by  automatism  just  the  necessary  or- 
ganic union  between  the  psychology  and  the  pliysiology  of  voice 
teaching. 

The  great  list  of  those  artists  who  have  gone  before,  with  their 
great  breath  control,  their  phenomenal  phrasing,  their  wonderful 
range,  quality,  and  their  various  and  magnificent  attributes, 
attest  that  there  always  have  been  great  singers  and  always  will 
be.  We  examine  their  histories  and  find  that  there  is  a  steady 
demand  for  a  higher  standard.  Medical  schools  have  given  us 
line  upon  line  and  precept  upon  precept  until  we  embody  their 
sayings  and  start  their  systems  of  education  upon  the  past  and 
present  results  of  these  self-same  schools.  The  standard  method 
adopted  by  our  medical  critics  have  forced  us  at  present  to  read 
along  certain  lines  that  are  most  beneficial  to  our  present  state 
of  living.  Standardization  only  results  from  approximation  of 
the  real  truth. 

And  now  we  arrive  at  the  all  important  and  vital  question:  Can 
ire  cstablisli  a  different  nomenclatun  from  a  medical  standpoint? 
Singing  teachers  and  laryngologists,  as  a  ride,  use  arbitrary  ex- 
pressions to  convey  meanings  which  words  as  generally  used  do 
not,  but  a  "Standard  System"  no  doubt  would  produce  its  own 
phraseology,  provided  more  expressive  and  suitable  terms  could 
be  coined.  How  shall  this  be  done  practically,  so  as  to  be  appre- 
ciated and  understood  by  all?  First — by  having  a  concert  given 
by  a  soprano,  an  alto,  a  tenor,  a  baritone  and  a  bass,  solo  and 
ensemble.  Stationed  about  the  hall  with  cards  of  critical  analysis, 
as  per  sample  card  already  presented  to  you  in  this  lecture,  will 
be  a  committee  of: 

(1)  Ten  voice  teachers. 

(2)  Ten  anatomical  experts. 

(3)  Ten  physiological  experts. 

(4)  Ten  psychological  critics. 

Their  findings  and  expressions  dictated  from  their  special  view- 
points will  be  handed  to  a  committee  of  grammarians  from  Yale, 
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Harvard,  Columbia,  Princeton  and  Trinity  who  will  read  and 
review  these  criticisms  from  Victrola  records,  and  establish  a 
nomenclature  for  the  world  to  use,  so  that  we  may  establish  for  all 
to  understand  and  to  make  progress,  a  conciseness  and  unanimity 
of  expression. 

In  this  little  essay  we  have  presumed  to  present  a  rather  original 
grouping  of  so-called  autonomies.  Take  the  letters  "M,"  "N" 
and  "NG"  on  Figure  3,  for  instance:  I  have  referred  to  the 
autonomy  situated  between  the  nares  and  the  soft  palate — By 
calling  this  the  "'Em-en-ing''  space,  or  autonomy,  we  will  have 
done  away  with  a  huge  number  of  inadequate  words  and  terms 
formerly  used  in  the  description  of  this  space,  and  at  the  same 
time  we  will  have  conveyed  an  accurate  comprehension  of  it  by 
the  very  sounds  used  in  pronouncing  the  letters,  bringing  about 
the  precise  effect  which  is  most  desirable.  By  this  method  we 
could  construct  a  new  nomenclature  or  language,  increasing  its 
seope  and  defining  it  more  accurately  than  it  could  have  been 
done  in  any  other  way. 

•Take  the  next  space  or  autonomy,  which  has  taken  over  ten 
lines  to  describe — from  the  lips  to  the  soft  palate,  to  the  base 
of  the  tongue  and  posterior  pharyngeal  wall — this  could  be  called 
the  "Phonoric"  space,  and  the  next  the  ''Pharyngic"  or  "Resonan- 
tic, ' '  and  the  last,  the  ' '  Momentic  "  or  ' '  Laryngine. ' '  All  this  gives 
us  an  accurate  and  concise  idea  of  the  different  spaces  in  which 
distinctive  vocalization  takes  place. 

Vocal  Art  S<_i<  nee  stands  for  the  consummately  true  and  beauti- 
ful in  singing.  In  it  are  joined  the  God-given  intuition  that  we 
call  art,  and  science,  which  is  the  exact  knowledge  of  cause  and 
effect.  Science  arrives  at  the  same  conclusion  as  art  intuitively 
grasps,  but  science  laboriously  works  its  way  to  the  point,  while 
art  is  transported  thither  on  the  magic  carpet  of  the  fairy  tale. 
Art  is  to  singing  what  the  soul  is  to  the  body;  science  is  sure 
even  when,  as  must  often  be  the  case,  inspiration,  the  breath  of 
life  to  art,  is  lacking;  and  finally  plodding  science  can  often 
awaken  sleeping  art  under  the  most  adverse  circumstances. 

However,  neither  vocal  art,  nor  vocal  science  is  sufficient  alone. 
That  art  is  most  perfect  whose  basis  is  science, — and  who  shall 
say  where  art  begins  and  science  ends  ?  The  singer  must  weld 
art  and  science  into  indissoluble  union.  He  who  does  this  prac- 
tices the  most  exquisite  and  ennobling  of  arts,  giving  messages  of 
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inestimable  uplift  directly  to  the  human  soul ;  he  is  the  true  ex- 
ponent of  Vocal  Art  Science. 

If,  with  the  perfected  Oscillograph  and  the  Telegraphone,  we 
can  record  and  produce,  at  will,  all  the  tones  of  the  human  voice, 
with  all  its  ramifications  of  timbre  and  overtones;  if  we  can  con- 
struct scales  of  perfect  tones,  such  as  would  be  sung  by  a  Melba 
or  a  Caruso ;  if  we  can  combine  with  this  the  kinetoscopic  repre- 
sentations of  the  artists  singing  these  tones,  and  the  X-ray  photo- 
graph, when  this  has  been  done, — then,  it  seems  to  me,  the  mil- 
lenium  of  vocal  art  science  will  be  at  hand,  for  a  real  standard 
of  voice  production  will  have  been  established ! 

To  the  brave  of  spirit,  to  the  steady  of  purpose,  to  the  earnest 
of  endeavor,  then,  are  presented  these  observations  upon  Vocal 
Art  Science! 


EXPLANATORY  NOTE. 

We  know  that  the  scale  was  originally  tuned  to  the  minor,  and  we  also 
know  that  the  fingering  of  the  scale  of  "C"  as  an  evidence  of  the  correctness 
of  vocal  register,  may  not  have  a  theory  to  stand  upon,  and  the  Angering  is 
purely  arbitrary  as  any  pianist  can  as  well  reverse  the  order  and  finger  with 
four  and  three,  or  all  four,  or  all  three.  It  also  may  be  said  that  the  key- 
board is  an  arbitrary  arrangement,  and  has  no  connection  with  the  human 
voice,  especially  with  regard  to  the  human  registers,  which  divisions  are  not 
especially  recognized  by  piano  tuners  in  regulating. 

On  page  86  the  statement  in  regard  to  the  division  of  the  octave 
into  12  instead  of  13  tones  may  appear  somewhat  new,  for  the  usual  under- 
standing is  that  the  temperament  is  a  result  of  a  cycle  of  fifths,  which  when 
tuned  as  pure  concords  result  in  the  Pythagorean  Comma,  and  to  avoid  said 
comma,  the  fifths  are  tempered  so  as  to  make  use  of  all  keys  possible. 

There  may  be  another  issue  taken  in  regard  to  the  theory  of  strings — 
(page  87):  First — We  have  no  16-foot  notes,  but  an  eight  foot  tone  which  is 
secured  in  the  lower  octaves  by  strings  being  wound  their  entire  length,  so 
as  to  secure  the  necessary  weight.  My  contention  is  that  had  the  16-foot 
strings  been  made  in  like  manner  as  the  8-foot,  then  we  would  have  had  an 
instrument  too  large  for  an  ordinary  room.  We  know  the  hammers  do  not 
strike  at  various  angles,  but  they  all  must  strike  at  a  certain  point  mathe- 
matically located  between  the  Wrest  Plank  and  the  Sound  Board  Bridge 
Pins. 

Tuning  on  "A"  (page  85)  is  a  purely  arbitrary  matter,  furthermore  the 
transposing  instruments  have  their  lengths  and  bore  so  arranged  as  to 
sound  with  open  tube,  either  A,  Bb,  Eb,  or  F.  Many  others  were  formerly 
used,  but  are  seldom  employed  at  present.  And  inasmuch  as  Guido  Aret- 
nus,  of  Arezzo,  saw  fit  to  arrange  the  scale  which  is  used  by  everybody,  we 
now  claim  that  he  did  it  because  he  knew  that  there  was  a  principle  about 
the  voice  that  regulated  all  these  adjustments,  and  as  we  have  further  dis- 
covered that  the  human  resonators  are  better  at  C-512  for  the  male  voice 
and  C-1024  for  the  female,  there  is  certainly  ample  reason  why  he  arranged 
these  notes  as  he  did.  and  why  all  instruments  seek  to  follow  some  funda- 
mental  principle   of  this   kind. 

SUMMARY. 

Summary.  Summary  of  Suggestions  Developed  from  the  Study 
of  Vocal  Art  Science  and  Tone  Standardization,  from  the  Stand- 
point of  Use  and  Abuse  of  the  Voice,  in  connection  with  which 
the  following  finding  is  presented: 

(1)  Suggestion  of  a  Natural  Basic  Law  for  a  Standard  Pitch 
of  Males  voice  C512  and  C1024  for  female  voices. 
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(2  Establishment  of  Phonetic  values  for  Turbinated  Bones. 
Dome  of  Pharynx.  Hard  Palate  and  Epiglottis. 

(3)  Demonstrated  before  Convention  that  removal  of  both 
middle  turbinated  bones,  where  in  male  and  female  voices,  the 
"<r"  overtone  had  been  destroyed  by  double  frontal  and  antrum 
sinus  trouble,  and  hypertrophy  with  poor  drainage,  restored  the 
overtone  "Gr,"  developing  magnificent  overtone  and  fundamental 
at  Bb  as  shown  by  these  two  cases  at  the  Convention. 

(4)  Developed  the  fact  that  vocal  cyclones  detonate  in  the 
nares  and  cause  special  reinforcement  of  overtone  in  dome  and 
turbinated  resonating  spaces,  by  particular  apparatus,  in  which 
the  cyclonic  movements  of  smoke  in  the  cavities,  showed  the 
desired  results. 

(5)  Developed  the  possibility  of  limiting  the  compass  of  the 
human  voice  from  C2  to  C3,  because  after  that  period  of  the  scale, 
overtones  are  inharmonic. 

(6)  Developed  the  idea  of  five  Vocal  Units  in  voice  produc- 
tion; that  these  units  are  automatic  and.  when  combined  with 
psychologic  action,  correct  voice  is  produced,  by  simplifying 
augumenting  methods  already  in  nse. 

(7)  Demonstrating  by  four  cases  of  Mutation,  the  possibility 
of  Mutation  in  causing  subsequent  development  of  turbinated 
ethmoid  and  vomer  bones,  as  well  as  genital  enlargement,  oc- 
curring after  marriage — at  29  in  one  case — and  the  usual  de- 
velopment of  those  bones  in  mutation  in  those  cases,  especially 
the  transformation  of  the  retrorse  conditions  of  the  nasal  bones 
into  finely  formed  bridge:  the  complete  rest  of  those  cases  for  at 
least  three  years  after  mutation  begins  and  the  necessity  of  com- 
plete eradication  of  all  deformities  and  all  abnormalties  at  this 
period,  especially  tonsillotomy,  with  the  elliptical  bevelled  Mae 
Kenzie  after  forced  expression,  always  leaving  capsule"  intact  or 
in  correct  condition. 

(8)  Special  illustration  of  Psychic  Voice  allowing  Sleeping 
Art  to  be  liberated  and  brought  forth  by  hypnotism. 

(9)  Inspiration  through  nose,  using  psycho-physical  sense  of 
smell,  causes  contrapuntal  poles  of  control  at  nostrils  and 
sphincter  ani.  their  influence  is  concentrated  at  the  middle  of 
the  manubrium,  the  cyclones  of  air  generated  at  the  cord  with 
detonation  into  month  and  nostrils,  thence  converted  into  artic- 
ulate sound  and  reinforcing  resonance  by  oral  and  nasal  cavities. 
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(10)  In  voice  production  then  an  fivt  voict  units  to  bt  consid- 
ered, which  an  governed  by  tin  medulla  and  brain.  They  arc  the 
Nasal  or  Resonatic  Autonomy,  or  First  Voice  Unit. 

2nd.     Oral  or  Articulate. 

3rd.  Laryngeal  or  Momentic.  where  the  momentum  is  de- 
veloped. 

4th.     The  Thoracic  or  Gaseous,  the  bellows  part  of  the  voice 

5th.     The  Abdominal  or  semi-solid  support  of  the  voice. 

The  First  Voice  Unit  (Nasal  or  Resonatic  Autonomy)  is  where 
the  physiological  control  depends  upon  the  contrapuntal  poles 
of  power  at  the  ends  of  the  nasal  cavities.  These  are  situated 
first,  at  the  opening  of  the  nostrils  and  the  closures  of  the  palate. 
Its  point  of  poise,  or  mechanical  centre  of  resistance,  is  at  the 
bridge  of  the  nose. 

The  Second  Voice  Unit  (Oral  or  Articulate)  is  where  the 
physiological  control  depends  upon  the  contrapuntal  poles  of 
power  at  the  ends  of  the  oral  cavities.  First,  at  the  lips ;  secondly, 
at  the  junction  of  the  tongue  and  palate,  against  the  posterior 
walls  of  the  pharynx.  Its  point  of  poise  or  mechanical  centre  of 
resistance,  is  at  the  arch  of  the  hard  palate  of  the  mouth,  oh  the 
level  of  the   eye  teeth. 

The  Third  Voice  Unit  (the  Laryngeal  Mementic  Cavity  or 
Autonomy')  is  where  the  momentum  is  developed  by  air  against 
the  vocal  cords.  Its  physiological  control  depends  upon  the  con- 
trapuntal poles  of  power,  the  vocal  influence  of  which  are  felt 
between  the  unco-thyroid  niche  and  fifth  vertebra.  Its  point  of 
poise,  or  mechanical  centre  of  resistance,  is  at  the  crico-thyroid 
niche. 

The  Fourth  Voice  Unit  (or  Autonomy)  is  the  Thoracic,  gase- 
ous or  bellows-like  cavity,  which  contains  everything  between  the 
vocal  cords  and  the  diaphragm.  Its  physiological  control  de- 
pends upon  the  contrapuntal  poles  of  power,  first,  at  the  vocal 
bands:  secondly,  at  the  diaphragm.  The  point  of  poise,  or  me- 
chanical centre  of  resistance,  is  in  the  manubrium,  or  breast  bone. 

The  Fifth  Voice  Unit  (the  semi-solid  supporting  Autonomy) 
is  confined  between  the  diaphragm  and  sphincter  ani.  the  physic- 
logical  control  of  which  depends  upon  the  contrapuntal  poles  of 
power,  first,  at  the  diaphragm:  secondly,  at  the  sphincter  ani. 
Its  point  of  poise,  or  mechanical  centre  of  resistance,  is  at  the 
umbilicus  or  navel. 

The  combination  of  units  by  mental  control  gives  us  the  cavity 
between  the  nostrils  and  sphincter  ani,  or  end  of  spine,  and  its 
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physiological  control  depends  on  the  contrapuntal  poles  of  power 
at  mouth  and  end  of  spine.  Its  point  of  combination  of  the 
various  units  of  poise,  or  mechanical  centers  of  resistance,  is  at 
the  center  of  the  manubrium,  or  middle  of  breast  bone,  called  by 
the  old  Italian  School  "Voice  de  pectore." 

The  psycho-physical  senses,  namely,  sight,  smell,  hearing,  taste 
and  touch,  are  called  into  activity  by  inspiration  through  the 
nostrils,  re-activated  by  its  egress,  thus  affecting  the  aforesaid 
senses,  so  that  by  their  correlation  we  have  an  added  mentality 
or  psychical  force. 

(11)  Laryngopharyngeal  observations  inaccurately  owing  to 
lack  of  a  standard. 

(12)  Physicians,  physicists,  teachers  and  performers  must 
work  together  for  harmony  of  ideas. 

(18)  Vocometers  for  measuring  von  es  suggested  in  1891  by 
me.  Ear  of  the  Maestro  should  have  the  accuracy  of  a  voeo- 
meter. 

(14)  Ignorance  of  any  method  and  acquaintance  with  incor- 
rect methods  said  by  Mr.  W.  J.  Henderson  to  be  the  most  prolific 
causes  of  voice  failure. 

(15)  How  is  tone  produced?  Correct  voice  analysis  neces- 
sary.  Standard  system  must  involve  control  of  physiological 
functions,  coupled  with  command  of  the  metaphysical. 

(16)  Marking  scale  should  be  100  points. — so  much  for  each 
range,  resonance,  breath  control,  intonation,  attack,  volume 
flexibility,  agility,  legato,  mezza  di-voce,  articulation,  pro- 
nunciation, temperament,  imagination,  timbre,  etc. 

First-class.  90  points;  second.  75  to  80;  third,  below  75.  voice 
producing  mechanism  one  of  valves,  autonomies  and  polar  cen- 
ters of  power. 

(17)  Caruso,  jlelba.  the  standard  of  vocal  excellence  at 
present. 

(18)  Diseased  conditions  should  be  treated  and  when  neces- 
sary operated,  in  order  to  have  throats  clear  for  singing.  In 
order  to  produce  a  standard,  abnormal  conditions  must  be  con- 
sidered, in  order  to  arrive  at  the  normal. 

(19)  Present  nomenclature  misleading  and  often  meaningless. 
Vocal  Art  Science  will,  of  itself,  evolve  a  better  one. 

(20)  Committee  of  Investigation  needed  to  determine  a  new 
value  to  vocal  apparatus,  assigning  positive  pitch  to  partials. 
Human    tone    contains    eight    parts. — fundamental    overtone.    1. 
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Octave  made  in  thyroid  cartilage;  2,  at  epiglottis;  3,  octave  by 
hard  palate;  -4.  third  in  pharyngeal  dome  back  of  posterior  walls; 
5,  octave  by  inferior  turbinate;  6,  fifth  by  middle  turbinate;  7, 
diminished  seventh,  by  superior  turbinate,  the  frontal  and  sphe- 
noidal sinuses,  antrum,  ethmoid  cells  and  eustachian  prominences 
are  auxiliary  resonators  for  the  upper  partials. 

(21)  From  the  study  and  results  of  various  operative  pro- 
cedures, it  is  necessary  to  establish  a  standard  for  phonetics 
and  voice  production. 

(22)  Causes  influencing  the  autonomies.  First — We  may  con- 
sider the  depression  of  any  of  the  hollow  spaces,  or  autonomies, 
or  any  particular  depression  of  same,  likely  to  modify  their 
size  or  form,  thus  changing  the  character  of  the  sound  pro- 
duced. 

(23)  Second — Anything  which  would  occur  within  these 
autonomies  to  change  a  proper  action  of  the  nerves  or  muscles. 
or  to  interfere  with  a  healthy  condition  of  the  mucous  mem- 
branes, also  the  cleft  palate,  enlarged  tonsils,  stricture  of  the 
anterior  nasal  passage,  or  anything  of  a  like  abnormal  char- 
acter growing  within  posterior  nasal  cavities,  as  well  as  inflam- 
mations, which  make  it  difficult  to  arrange  autonomies  in  the 
usual   and  necessary   way. 

(24)  Third — The  influence  of  diseased  tonsils,  swollen 
uvula,  cystic  growths,  enlarged  lingual  tonsils,  paralysis  of  tin1 
pharyngeal  muscles,  paralysis  or  tumors  of  the  epiglottis. 

In  this  connection  I  might  also  add  that  false  teeth  play  an 
important  role  in  the  modification  of  the  natural  production 
of  sound  from  these  autonomies. 

The  septum  of  the  nose  has  an  important  role.  For  example. 
I  call  to  mind  one  of  my  patients  who  said  that  there  was  some- 
thing the  matter  with  his  nose,  because  in  singing  the  termina- 
tion of  words  ending  in  "ing"  he  found  that  he  had  a  very 
disagreeable  nasal  quality,  which  belonged  really  to  "nasality" 
than  to  nasal  resonance.  To  illustrate:  In  singing  the  word 
"morning"  it  would  seem  to  have  this  peculiar  nasality. 
(Illustrating).  No  matter  whether  he  produced  it  with  his 
finger  applied  to  his  nose,  or  whether  he  put  other  vowels 
before  it  so  as  to  get  it  out.  the  result  was  the  same. 

On  examining  him  I  found  that  the  tubercle  of  the  septum 
impinged  against  the  right  middle  turbinated  bone,  causing 
considerable  catarrh  and  greatly  aggravating,  if  not  producing. 
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coryza  at  times.  The  nasality  disappeared  entirely  from  his 
\i lice  on  the  removal  of  the  trouble. 

Still  another  instance  was  that  of  an  operatic  tenor  ox 
prominence,  in  whom  I  noticed  a  tendency  to  break  in  scale 
sounding.  This  break  was  more  pronounced  at  C1  and  at  E1 
in  the  medium  voice.  In  addition,  he  had  a  reprehensible  ten- 
dency to  give  nasal  or  catarrhal  color  to  all  tones  above  E1. 
I  found  an  adenoid.  It  was  quite  as  large  as  a  good-sized 
hickory  nut.  and  served  to  block  up  completely  the  dome  of 
the  pharynx.  From  this  growth  hung  stalactic  forms  of 
mucous.  At  first  he  was  unwilling  to  submit  to  adenotomy. 
A  little  cocaine  was  applied  and  with  a  single  sweep  of  the 
curette  this  singer  was  minus  an  adenoid.  Within  ten  days 
his  voice  had  extended  from  B1  to  the  high  D11.  and  even  to 
high  E11  natural,  which  revealed  to  me  the  fact  that  the 
muscles  and  mucous  membranes  could  draw  the  hollow  spaces 
or  autonomies  into  five  or  six  additional  spaces  of  required 
size  sufficient   to  add  five  half  tones  to  his  voire. 

If  it  is  true  that  the  tones  of  the  voice  are  exclusively 
formed  in  the  larynx  and  that  the  autonomies  are  nothing  but 
reflecting  resonators,  that  man  could  not  have  gained  from  the 
small  operation  the  additional  five  or  six  tones.  But  the 
autonomies  being  necessary  for  the  tone  building  of  the  addi- 
tional tones  and  also  being  able  to  form  after  adenotomy  was 
performed,  five  additional  tones  could  easily  and  quickly  be 
sung  without  the  physician  treating  the  larynx.  In  this  case 
the  larynx,  or.  rather  the  vocal  cords,  vibrated  easily  for  pro- 
duction of  these  tones,  but  without  the  proper  autonomies  the 
tones  could  not  be  produced.  Consequently,  the  autonomies 
must  Imvi  mort  to  do  with  tone  building  than  is  generally 
admitted  today. 

Again.  I  had  as  a  patient  a  singer  in  one  of  the  Catholic 
churches:  during  a  holiday  festival  her  throat  became  filled 
with  the  smoke  of  the  incense.  This  irritated  her  throat  and 
caused  a  troublesome  cough,  which  affected  slightly  the  vocal 
'"ills,  producing  as  well  an  absolute  inability  to  form  proper 
hollow  spaces  or  autonomies.  She  lost  her  voice  entirely 
above  the  top  P11.  It  required  fourteen  days  to  effect  a  cure. 
Then  she  stopped  singing  for  six  days  and  afterward  saaff  in 
church,  and  the  difficulty  returned  in  augmented  form.  The 
succeeding   week   she   wisely   rested   and   a    cure    was   perfected. 
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However  it  might  have  been  administered,  rest  did  far  more 
than   any   amount   of  medicine  would   have  done  in  this  ease. 

There  comes  vividly  to  my  mind  in  this  connection,  a  promi- 
nent New  York  singer  who  is  a  staunch  advocate  of  my  views. 
While  on  a  concert  tour  he  suffered  from  acute  laryngitis  and 
sought  advice  from  a  physician  who  honestly  tried  to  aid  him, 
without  success  however,  because  of  injudicious  use  of  the  spray 
and  lack  of  special  knowledge  and  most  effective  treatment.  He 
used  menthol  and  eucalyptus  as  a  curative  in  the  spray,  a  com- 
bination affected  much  by  a  certain  class  with  good  intentions. 
which,  for  a  time,  gives  to  the  throat  a  delightful  sense  of  cool- 
ness. He  stopped  singing  and  lost  nearly  one  thousand  dollars 
in  engagements.  He  then  went  to  his  room  and  to  bed.  where  he 
remained  for  three  weeks,  his  Temperature  being  carefully 
watched.  He  was  most  careful  not  to  expose  himself  nor  to  use 
his  voice,  and  a  perfect  <  ure  was  the  outcome. 

As  the  result  of  years  of  practical  observation.  I  am  of  the 
opinion  that  most,  if  not  all.  of  the  defects  of  voice  production 
are  dependent  on  the  relationship  of  the  autonomies  to  the  vocal 
cords:  that  the  muscles  and  mucous  membranes  of  these  autono- 
mies to  the  vocal  cords:  that  the  muscles  and  mucous  membranes 
of  these  autonomies  are  generally  the  first  ones  to  be  afflicted. 
Resultant  sicknesses.  1  have  observed,  are  reflected  to  the  vocal 
bands,  in  a  manner  peculiarly  unique  and  systematic,  to  parts 
of  the  larynx,  and  from  the  appearance  of  the  vocal  bands  them- 
selves the  physician  is  enabled  to  locate  some  of  the  troubles  in 
the  autonomies. 

From  what  I  have  noticed,  the  frequency  of  nodes  occur  in 
the  following  order : 

First,  at  C  sharp:  second,  at  ft  sharp:  third,  at  F  sharp,  and 
fourth,  at  B  flat. 

These  keep  a  relative  position  in  ascending  the  s<  ale.  showing 
that  the  tension  and  increased  muscular  energy  that  are  brought 
to  bear  in  the  autonomies  in  upper  note  singing,  create  a  like 
effect  upon  the  vocal  cords,  beginning  from  the  arytenoid  to  the 
thyroid  end  of  the  vocal  cords.  In  brief,  the  higher  the  break 
in  the  voice  the  more  anterior  the  development  of  the  nodes  in 
the  vocal  cords. 

Despite  the  fact  that  the  conclusions  of  celebrated  writers 
seem  to  indicate  that  these  nodes  occur  only  at  the  junction  of 
anterior  one-third  and  posterior  two-thirds  of  the  cords.  I  have 
observed  these  nodules  on  five  distinct  cases. 
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I  will  cite  here  the  method  which  I  have  followed  in  diagnosing : 
The  patient  is  to  take  a  position  opposite  the  examiner,  and  the 
B  scale  is  to  he  used.  The  method  pursued  is  as  simple  as  that  of 
a  man  passing  out  on  his  own  doorstep  and  listening  to  the  sound 
of  the  approaching  cars.  In  my  own  case,  within  a  few  yards 
pass  the.  trains  of  the  elevated  railroad,  the  Sixth  Ave.  and 
Broadway  lines.  I  am  able  to  tell  which  of  these  cars  is  passing 
and  the  direction  it  is  taking.  In  a  way  similarly  intuitive,  from 
continuous  observation  the  debility  of  the  patient  will  be  revealed 
to  the  trained  ear  of  the  physician  while  displaying  his  vocal 
powers,  in  speaking  or  singing,  and  often  by  reaction  on  cor- 
responding muscles  in  ourselves.  I  first  make  my  patient  sing 
the  scale  of  E  in  single  notes.  This,  it  will  be  noticed,  brings  in 
(f  sharp  and  C  sharp,  which  are  vital  points  in  the  changing  of 
bur  autonomies.  Should  the  voice  break  at  either  point  we  will 
know  whether  the  injury  exists  at  the  junction  of  the  base  of  the 
tongue  with  the  pharynx,  or  with  the  epiglottis,  or  whether  this 
has  been  severe  enough  to  cause  a  node  at  G  sharp.  By  this 
break.  I  mean,  in  a  cultivated  singer,  the  perceptible  change  of 
voice  in  timbre:  I  do  not  mean  a  change  of  the  register  of  the 
voices.  Should  it  be  at  ('  sharp,  then  we  know  that  there  is  pos- 
sibly some  injury  in  the  region  of  the  soft  palate,  or  in  the  pillars 
of  the  pharynx,  or  at  the  base  of  the  tongue,  or  some  follicular 
enlargement  which  interferes  with  the  reflexes  in  the  posterior 
wall  of  tin1  pharynx.  Should  there  be  a  blowing  sound  down  the 
scale,  between  <r  sharp  and  E.  we  must  look  out  for  thickening  of 
the  arytenoid  or  interarytenoid  spaces.  Should  this  be  a  higher 
voice,  we  will  then  try  on  the  <;  sharp  scale,  and  should  the  voice 
be  unable  to  reach  the  portion  of  the  scale  above  G  sharp,  then 
there  is  some  difficulty  with  the  pharynx,  perhaps  a  post-nasal 
growth  or  secretion,  which  had  interfered  with  the  action  of  the 
muscles  of  the  soft  palate.  Should  the  quality  of  the  high  G  sharp 
be  forced,  we  then  direct  the  patient  to  sine-  through  the  nose. 
And  if  there  be  an  inability  to  produce  nasality  by  pinching  the 
nose  to  get  the  interruption  of  sound,  then  we  will  know  that 
there  is  some  growth  or  some  constriction  of  the  cavity  or  calibre 
of  the  nares  interfering  with  the  auxiliary  autonomies  of  the 
nasal  cavity. 

I  submit  to  you  one  other  case. — a  most  wonderful  instance  of 
cleft  palate,  which  nearly  upset  my  observations  of  autonomies. 

This  patient  had  a  very  marked  cleft  palate  and  by  opening 
the  mouth  you  could  see  the  posterior  nares  in  all  its  details.    Her 


10(5 


PRANK    10.    MILLER. 


ordinary  conversation  was  thoroughly  blurred  by  the  usual 
defects  presented  in  such  cases,  yet  she  was  able  to  sing  a  range 
Prom  A  flat  to  high  E11  without  any  perceptible  break,  and  that. 
too,  in  the  beginning  of  her  singing  career,  before  a  false  palate 
had  been  introthu  ed,  which  markedly  helped  her  ordinary  con- 
versation. 

The  breaks,  however,  were,  to  a  certain  extent,  visible  in  tins 
voice  from  C  flat  to  E1,  in  the  usual  paints  of  so-called  change  in 
registers.  For  a  long  time  I  could  not  reason  this  out.  until  the 
thought  was  suggested  to  me  by  Mr.  Wangemann  that  the  same 
condition  was  produced  by  the  thickened  oral  wall  so  prominent 
in  these  cases,  viz..  dividing  the  air  chambers  in  such  a  manner 
as  to  produce  the  same  effect  that  she  would  have  had  had  she 
possessed  a  normal  palate. 

(25)  Fourth — Autonomies  even  more  than  vocal  cords  ac- 
count for  the  changes  in  quality  and  timbre,  registers  or  so-called 
passages  in  the  human  voice;  vice  versa,  lack  of  harmony  in 
muscular  action  and  disturbances  of  mucous  membranes  govern- 
ing autonomies  must  of  necessity  cause  voice  failure  in  formation 
of  tone.  Disturbances  on  the  surfaces  of  autonomies  are  invari- 
ably reflected  on  vocal  cords. 

(26)  Fifth — It  is  an  axiom  almost  that  troubles  in  the  higher 
resonator  chamber  (nasal  cavity)  reflect  themselves  in  the  ante- 
rior part  of  vocal  bands.  A  lack  of  proper  use  of  the  post-nasal 
cavity  will  cause  irritation  or  nodes,  and  if  they  be  produced 
they  will  occur  on  the  anterior  end  of  the  vocal  cord. 

(27)  Sixth — Disturbances  in  the  middle,  second  or  oral  hollow 
spaces  retled  their  weakness  upon  the  middle  of  the  cords. 

(28)  Seventh — In  the  lowest  hollow  space  the  same  principle 
exists  to  create  disturbances  in  the  posterior  end  of  the  cords. 
especially  if  anything  interferes  with  its  normal  position  of 
pressing  on  the  spinal  column. 

(29)  Eighth — A  device  for  showing  the  possibilities  of  accom- 
plishing tiie  isolation  of  the  different  resonating  chambers'  is 
shown  by  simple  procedure  as  used  by  me.    E!    Ah!    Oh! 

In  E  the  tongue  closes  off  the  oral  and  partly  the  laryngeal 
hollow  spaces.  Ah  allows  the  oral  space  to  vibrate  more  than  the 
laryngeal.     In  Oh  we  have  all  of  the  spaces  in  action. 

This  simple  combination  of  vowels  shows  in  a  primitive  way 
how  a  tone  can  be  qualified  or  amplified  through  force  applied  to 
the  vocal  bands  necessarily  sustained  by  the  actions  of  the 
autonomies.    The  action  of  the  larynx  alone  cannot  do  this. 
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(30)  Ninth — Again,  in  my  experience,  it  is  almost  axiomatic 
that  troubles  of  the  lower  part  of  the  body  reflect  their  ills  upon 
the  anterior  portion  of  the  vocal  apparatus  and  vice  versa. 

(31)  Tenth — It  is  a  fact  heretofore  not  known  that  the  au- 
tonomies must  be  drawn,  form  and  shape  themselves  into  a  proper 
condition  for  tone  and  production  of  voice,  including  pitch,  befow 
there  can  be  any  laryngeal  action  for  the  production  of  such  tone. 

(32)  Eleventh — The  timbre  klangtint  and  quality  of  a  tone 
and  the  character  of  its  emittance  is  shaped,  formed  and  sus- 
tained in  any  and  all  the  different  vowel  sounds  entirely  in  the 
autonomies,  subject  to  and  influenced  by  vibrations  of  the  vocal 
bands,  and  I  would  like  to  state  here  that,  while  we  do  know  that 
the  vocal  bands  vibrate,  the  shape,  form,  manner,  character  and 
number  of  such  vibrations  for  any  given  tone  of  and  by  the  vocal 
bands  are  not  positively  and  absolutely  known,  and  must,  neces- 
sarily, be  a  subject  of  investigation  by  physicians  and  physicists 
for  years  to  come:  for  while  there  are  a  great  many  different  as- 
sertions about  the  action  of  the  vocal  bands  and  larynx,  the  proof 
of  the  truth  has  yet  to  be  made. 

(33)  Twelfth — Disturbances  in  nerves,  mucous,  membranes 
and  muscles  necessary  for  action  of  autonomies  are  anterior  and 
prior  to  muscular  action  of  larynx  and  vocal  bands,  and  severe 
disturbances  of  mucous  membranes,  nerves  and  muscles  in  hollow 
spaces  deprive  the  larynx  of  the  possibility  to  vibrate  for  the 
production  of  proper  tones. 

(34)  Thirteenth — The  action  of  the  autonomies  influences  the 
vibrations  of  the  vocal  bands  to  such  an  extent  that  in  different 
voices  the  vocal  band  action  appears  to  be  radically  different. 
going  even  so  far  in  one  class  of  tone  (falsetto!)  to  vibrate  for 
tone  either  ''whole"  or  "one  respective  two-thirds"  in  different 
individuals.  In  consequence,  it  seems  evident  that  segmentation 
in  vocal  bands  may  be  caused  by  the  action  of  autonomies,  but 
the  manner  and  character  of  vocal  band  vibration  or  segmenta- 
tion is  still  quite  an  unknown  quantity  today.  In  this  connection, 
I  may  say  that,  in  several  very  beautiful  baritone  voices,  we  ob- 
served that  for  the  very  lowest  tones  the  vocal  bands  shortened, 
which  indii  ates  the  exact  reverse  vocal  band  action  of  the  present 
theories  as  generally  held  today. 

(35)  Fourteenth — The  superior  laryngeal  nerve  supplies  both 
motion  to  the  larynx  and  sensation  to  its  mucous  membranes,  con- 
sequently application  of  sprays  to  its  mucous  membrane  will  at 
first  increase  tension  of  the  muscular  apparatus  of  vocal  bands 
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and  ultimately  over-stimulation  by  spraying  causes  their  collapse. 

Suggestion  of  a  possible  influence  of  the  peneu]  gland  and 
pituitary  body  in  the  development  especially  of  the  nasal  turbin- 
ated ethmoid  and  vomer  bones  at  the  time  of  mutation. 

Finally  combining  this  summary  into  the  complete  tests  for  the 
corred  action  of  these  autonomies  as  indicated  by  a  microscopic 
study  of  nose,  tongue,  palate,  chin,  neck,  chest,  and  abdomen  will 
have  abbreviated  present  systems  of  voice  production  as  well  as 
added  to  their  comprehensiveness,  a  matter  which  will  later  on 
be  more  fully  gone  into. 

DISCUSSION. 

Dr.  H.  Holbrook  Curtis,  of  New  York  City,  said:  "In  opening  the 
discussion  on  Dr.  Mucker's  paper,  I  would  call  attention  to  the  fact  that 
his  entire  theory  is  based  on  a  false  premise,  viz:  that  the  vocal  cords 
only  follow  the  laws  of  the  vibration  of  strings.  Helmholz  and  Tyndal 
have  asserted  that  the  cords  act  in  vocal  production  as  vibrating  reeds 
and  Oertal  has  demonstrated  this  fact  with  the  stroboscope,  by  showing 
that  the  cords  in  vibrating,  exhibit  nodal  lines  on  their  surface  running 
parallel  with  the  free  border.  It  can  be  proved  by  a  simple  experiment 
that  the  cords  do  not  necessarily  start  the  pitch,  but  may  be  made  to 
secondarily  accept  the  pitch  of  the  mouth  cavity.  I  make  use  of 
Holmes'  pharyngoscope  introduced  through  the  slot  of  this  little  instru- 
ment to  show  that  the  cords  do  not  enter  into  the  question  of  initial 
pitch."* 

The  nasophone  is  -constructed  so  that  a  simple  breath  of  air  expelled 
through  the  nose  is  conducted  through  a  flat  tube  and  passes  over  a 
%  by  %  inch  slot  in  the  plate,  covering  the  partially  opened  mouth. 
The  air  blast  is  broken  by  the  lower  edge  of  the  opening,  exactly  as  an 
air  blast  in  an  organ  pipe  is  divided  at  the  embouchure.  Then  the 
mouth  acting  independently  of  the  larynx  becomes  a  resonator  and  we 
can  play  any  tune  by  altering  the  shape  of  the  mouth  cavity.  The 
mouth  cavity  is  closed  posteriorly  by  the  approximation  of  the  soft 
palate  and  tongue,  for  one  can  not  blow  air  in  a  constant  stream  through 
the  nose  with  partially  open  mouth  without  this  closure  of  the  soft 
palate.  In  this  way  the  mouth  by  enlarging  and  diminishing  acts  as  a 
true  organ  pipe  and  the  tone  is  in  accord  with  the  pitch  of  the  cavity. 
I  now  play  you  the  "Old  Kentucky  Home,"  breathing  a  homogeneous 
blast  of  air  through  the  nose  and  simply  changing  the  mouth  resonator. 
If  the  cords  have  any  office  in  the  production  of  this  tone  they  must 
secondarily  accept  the  vibrations  induced  at  the  embouchure. 

I  do  not  assert  that  the  cords  do  not  vibrate  as  strings,  but  I  say  that 
they  also  vibrate  as  reeds  and  are  also  capable  of  accepting  the  pitch 
from  the  resonators  and  the  apparatus  becomes  of  the  flute,  clarionet 
and  the  mouth  harmonica,  etc.,  variety. 

It  is  as  impossible  to  demonstrate  mathematically  all  the  wonderous 
possibilities  which  the  creator  has  instituted  in  the  marvellous  vocal 
mechanism,  as  to  attempt  an  algebraic  equation  for  the  lines  of  a  forest 
leaflet  or  an  explanation  of  the  bursting  forth  of  a  delicate  flower.  My 
own  work  has  been  on  the  lines  of  changing  the  manner  of  the  vibra- 
tion of  the  cords  in  the  cure  of  vocal  nodules.       It  has  been  proved  to 


*The  use  of  Holmes'  pharyngoscope  is  to  demonstrate  that  the  mouth 
cavity  is  closed  by  the  apposition  of  the  tongue  and  soft  palate  during  the 
playing,  not  to  view  the  cords — which  of  course  cannot  be  seen.  In  study- 
ing the  action  of  the  cords  in  producing  tones  a  Hays  pharyngoscope  must 
be  used. 
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the  satisfaction  of  many  of  our  noted  singers  that  the  tone  sung  in  a 
manner  to  change  segmentation  of  the  cords  and  to  relieve  a  rubbing 
together  of  the  opposed  vibrating  parts,  will  of  itself  cure  this  trouble, 
the  bete  noir  of  artists.  If  the  cords  only  vibrated  as  strings  this  could 
not  be  done.  For  it  is  by  changing  the  manner  of  vibration  that  this 
is  so  easily  accomplished.  I  see  no  reason  today  to  alter  my  theory 
of  the  manner  of  voice  placing  as  described  in  my  book  published 
eighteen  years  ago.  I  regret  that  my  allotted  time  does  not  permit 
of  an  expression  of  appreciation  of  the  valuable  contribution  of  Mr. 
Henderson  and  of  Mr.  and  Mrs.  H.  H.  Brown." 

Mr.  Morgan  J.  Goldsmith,  of  New  York  City,  said  he  had  been  a 
victim  of  Dr.  Curtis'  method  for  some  time,  and  he  had  tried  to  work 
out  the  scheme  of  Dr.  Muckey,  but  Felix  Pozzo,  a  celebrated  Italian 
tenor,  the  originator  of  the  method  now  advocated  by  Muckey,  had 
solved  the  problem  for  him.  After  several  years  of  experimentation  he 
had  proved  to  his  own  satisfaction  and  that  of  others  that  there  must 
be  tension  in  voice  production.  In  order  to  make  a  tone  vibrate  prop- 
erly there  must  be  initial  tension  which  will  drive  the  tone  out.  When 
that  is  done  properly  and  the  tone  is  trained  to  vibrate  in  the  nasal 
cavities  it  seems  to  relax  the  muscles  until  the  nasal  tone  reaches  an 
enormous  height.  It  is  possible  to  make  tones  from  lower  C  to  high 
B-flat.  Conscious  breathing  is  one  of  the  greatest  detriments  to  vocal 
culture.  He  had  made  tones  which  are  loud  and  large,  besides  tones  of 
every  variation  of  power  and  color,  and  Dr.  Miller  had  tried  in  vain  to 
find  out  how  the  breathing  had  been  adjusted.  It  is  the  propulsion  of 
the  vibrations  up  into  the  nasal  cavity  which  produces  regular  and 
pure  tones. 

Dr.  Holmes  W.  Meitcn,  of  New  York  City,  made  the  following  re- 
marks: "It  seems  to  me  that  all  who  are  interested  in  the  human 
voice  should  seek  to  agree  upon  a  consistent  nomenclature,  upon  a 
fundamental  basis  of  tone  production,  and  on  its  mental  and  physiologi- 
cal laws  and  relations,  and  finally  work  out  a  science  of  phonetic  as 
near  as  our  adverse  language  will  admit.  Then,  after  this,  each  teacher 
can  add  to  these  the  individual  and  pedagogical  technique  and  mental 
felicity  of  which  in  no  other  art  of  teaching  is  so  much  required.  All 
must  greatly  admire  the  technical  skill,  prolonged  and  profound  effort 
of  specialists  and  physicists  in  constructing  wonderful  devices  intended 
to  fathom  the  facts  of  sound,  yet  we  must  not  forget  that  these  instru- 
ments add  artificial  factors  not  at  all  present  in  the  acts  and  laws  of 
sound,  singing  or  of  hearing.  In  the  circuit  of  these  artificial  records 
many  other  factors  enter  and  others  are  omitted. 

Basing  conclusions  upon  these  records,  we  have  been  told  that 
sounds  are  waves  of  air,  that  this  is  proved  by  the  records  of  the 
photographs,  occillograph  and  other  instruments.  This  cannot  be 
true,  as  a  wave  in  a  gas  or  gases  of  equal  tension  is  impossible 
either  in  natural  fact,  or  pressure,  or  in  the  matter  of  sound-travel 
velocity.  What  we  really  have  in  tone  production  is  a  succession 
of  explosions  or  strokes,  generating  alternating  spheres  of  condensed 
and  rarified  air  or  other  substances,  travelling  away  from  the  centre 
of  explosion  or  propulsion,  acting  under  the  laws  of  elasticity  and 
momentum. 

It  is  also  claimed  that  pitch  is  determined  by  the  tension,  weight  and 
"rate  of  vibration"  of  the  cords.  Yet  thousands  of  experiments  can 
be  made  proving  that  much  over  an  octave  of  pitch  can  be  gen- 
erated even  gliding  up  and  down,  without  change  of  rate  of  the 
fundamental  strokes  or  explosions;  and  this  can  be  done  by  several 
methods,  as  by  change  of  size  of  resonance  chambers,  change  of 
apertures,  change  of  angles  of  deflection,  etc.  Furthermore,  these 
changes  of  pitch  are  not  amplifications  of  harmonics  and  overtones,  but 
are  the  interharmonic  pitches  as  fundamentals,  and  are  themselves 
subject  to  overtones. 
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Following  the  theory  of  a  vibrating  string,  we  are  told  today,  even, 
that  overtones  of  the  human  voice  are  produced  by  seven  or  eight  dif- 
ferent sets  of  "nodes  of  vibration"  superimposed  upon  the  fundamental 
vibration  of  the  vocal  cords.  Physiologically,  this  is  quite  impossible, 
and  acoustically  out  of  the  question — to  so  produce  harmonic  over- 
tones. A  study  of  the  structure  and  function  of  the  vocal  organs  will 
clearly  prove  this. 

The  vocal  cords,  so-called,  do  not  resemble  either  a  free  cord  or 
string  or  vibrating  reed.  They  form  doublelip  pressure  valves,  having 
the  physiological  action  of  a  pair  of  opposing  semi-valves;  opening  and 
closing  their  margins  by  bowed  twists  upon  the  axis  of  each  half  of  the 
triangular  muscle  bodies  of  which  they  are  chiefly  composed,  thus  form- 
ing two  triangular  lipped  oblong  discs  bending  on  their  respective  axes. 
They  open  and  close  with  great  rapidity  when  tensed  and  when  the 
elastic  air  from  the  lungs  is  urged  against  their  under  surfaces  and 
through  their  narrow  aperture  of  approximated  lips.  This  results  in  a 
series  of  explosions  into  the  vocal  chambers  above,  there  to  be  modified 
into  vocal  tones  and  overtones. 

We  are  compelled  to  reason  that  overtones  of  the  voice  are  due  to 
the  revolutions  and  transversion  of  the  air  thrusts  into  the  vocal 
cavities,  and  not  to  the  nodal  vibrations  of  the  valves.  These  bi- 
secting revolutions  and  transversions  creating  intermediate  reverber- 
ances  and  resonances,  due  to  the  nature  of  the  apertures  and  the 
elasticity  of  gases  and  sound  substances. 

Physics  and  mechanics  were  necessary  to  any  artificial  records  of 
sound  and  of  voice,  or  to  their  mechanical  reproduction,  but  we  must 
remember  that  artificial  factors  enter  into  these,  and  that  when  we 
approach  the  voice  and  hearing,  these  last  are  vital  and  organic  and 
not  obedient  to  many  physical  laws  and  processes,  such  as  the  moving 
disc,  cylinder  and  moving  ribbon,  the  angle  armature  point,  fibral 
torsions,  etc.,  none  of  which  are  factors  of  air-stroke  momentum,  gas- 
stroke  or  time  frequency." 

Mr.  Henry  Howard  Brown,  Colorado  Springs.  Col.,  in  closing  the 
discussion,  suggested  that  a  committee  be  appointed  for  the  purpose  of 
threshing  out  the  various  claims  and  deciding  which  should  be  accepted 
and  which  discarded. 


MASTOID  SEQUESTRA  CONTAINING  ALL  THREE  SEMI- 
CIRCULAR CANALS.  WITH  A  REPORT  OP  THE 
SUBSEQUENT    LABYRINTHINE     REACTION. 

By   J.    M.    INGERSOLL.,    A.    ML,    M     D..   Cleveland.   Ohio. 

The  patient  Mas  a  well  nourished  girl,  six  years  old.  Two 
months  before  she  came  to  the  hospital  she  had  scarlet  fever  with 
a  purulent  infection  in  the  right  ear.  About  three  weeks  after 
the  infection  in  the  ear  occurred,  she  had  severe  headaches,  with 
dizziness  and  nausea,  but  these  symptoms  had  gradually  disap- 
peared. The  subsequent  history  proves  that  these  symptoms  were 
due  to  a  purulent  labyrinthitis. 

When  I  first  saw  her  September  6th.  1911.  there  was  a  profuse 
purulent  discharge  from  the  right  ear  and  the  auditory  canal  was 
tilled  with  granulations.  The  mastoid  was  swollen  and  tender. 
There  was  no  facial  paralysis  nor  spontaneous  nystagmus.  She 
was  admitted  to  Lakeside  Hospital  and  operated  upon  the  next 
day. 

When  the  tissue  over  the  mastoid  was  retracted,  after  making 
the  usual  incision,  a  bony  sequestrum,  about  two  centimeters  long 
and  one  centimeter  wide,  was  removed.  The  field  exposed  by  the 
removal  of  the  sequestrum  was  covered  by  granulation  tissue  and 
in  attempting  to  remove  this  with  a  curette  a  second  sequestrum 
was  discovered,  and  easily  removed  with  forceps.  The  sequestra 
were  immediately  examined.  The  first  one  contained  most  of  the 
mastoid  cells  and  the  second  one  was  composed  of  the  major  part 
of  the  petrous  portion  of  the  temporal  bone,  including  all  three 
of  the  semi-circular  canals.  The  removal  of. the  sequestra  had 
exposed  the  sinus  and  the  dura  of  the  middle  and  posterior  fossae. 
All  of  these  structures  seemed  to  be  covered  by  healthy  granulation 
tissue. 

The  posterior  bony  canal  wall  and  the  posterior  and  inferior 
part  of  the  annulus  tympanicus  and  all  of  the  ossicles  had  been 
destroyed  by  necrosis.  None  of  the  land  marks  of  the  tympanum 
■could  be  seen  and  because  of  fear  of  injuring  the  facial  nerve,  if 
it  was  still  intact,  practically  nothing  was  done  in  this  region. 
The  Panse  plastic  operation  was  made  and  the  mastoid  wound 
left  open. 
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It  seems  probable  that  the  facial  nerve  was  exposed  by  the 
removal  of  the  second  sequestrum  but  there  lias  been  no  facial 
paralysis  nor  any  indication  of  irritation  of  the  nerve. 

The  temperature  on  the  day  of  the  operation  was  normal:  the 
following'  day  it  went  up  to  100.9°  and  then  gradually  returned 
to  normal  in  three  days  and  the  patient  left  the  hospital  ten  days 
after  the  operation.  There  was  no  spontaneous  nystagmus  and 
no  disturbance  in  equilibrium,  for  the  vestibular  nerve  had  been 
destroyed  by  necrosis  before  the  patient  came  to  the  hospital. 

The  question  of  labyrinthine  compensation,  like  many  other 
problems  relating  to  the  labyrinth,  is  still  an  unsettled  one. 


Mastoid  sequestra.  The  outline  drawing  is  diagramatic  and 
the  sequestra  were  placed  upon  it  and  photographed  so  as  to 
show  their  relative  position  and  the  position  of  the  neighbor- 
ing structures.  The  three  semi-circular  canals  can  be  seen 
Parts  of  the  anterior  vertical  and  posterior  vertical  canals 
have  been  destroyed  by  necrosis.  The  horizontal  canal  is 
complete. 

A  diffuse  purulent  labyrinthitis  probably  destroys  the  labyrin- 
thine nerve  endings  by  septic  infection.  A  labyrinthine  operation 
destroys  some  of  the  nerve  endings  by  removing  part  of  the  laby- 
rinth ;  but  in  each  ease  there  is  the  possibility  of  part  of  the 
nerve  endings  remaining  intact  and  still  transmitting  some  im- 
pulses from  the  affected  labyrinth,  even  though  the  labyrinth  does 
not  react  to  any  of  the  functional  tests.  In  other  words,  as  long 
as  a  part  of  the  labyrinth  remains  in  position  we  cannot  be  sure 
that  it  does  not  exert  some  influence  in  the  maintenance  of  equil- 
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ibrium.  The  time  will  probably  soon  come  when  we  can  abso- 
lutely exclude  one  labyrinth  by  functional  tests  but  we  have  not 
yet  reached  that  point. 

When  the  whole  labyrinth  has  been  removed  we  can  certainly 
exclude  that  labyrinth  and  the  results  that  we  get  from  our  func- 
tional tests  must  be  attributed  to  the  other  labyrinth. 

In  my  patient,  nature  had  done  a  radical  mastoid  and  labyrin- 
thine operation  and  we  can  positively  exclude  the  right  labyrinth  ; 
so  that  the  tests  show  how  much  the  left  labyrinth  has  compen- 
sated the  loss  of  the  right  one. 

Since   the   patient   recovered   from   the   operation   she   has  been 
under  constant  observation.     Spontaneous  nystagmus,  of  the  first 
degree,    toward    the    normal    (left)    side    is    occasionally    present. 
Caloric  and  galvanic  reaction  arc  absent  on  the  right    (affected 
side  and  are  normal  on  the  left  side. 

The  labyrinthine  turning  test  has  been  tried  regularly  at  least 
once  a  week  and  some  times  two  or  three  times  weekly.  The  tests 
reported  have  all  been  made  with  the  patient's  head  in  the  up- 
right position  and  the  results  are  attributed  to  the  left  horizontal 
semi-circular  canal.  On  account  of  the  age  of  the  patient  (six 
years)  it  was  difficult  to  fix  the  head  in  any  other  position  and 
the  tests  for  the  other  canals  were  unsatisfactory.  The  first  turn- 
ing test,  made  two  weeks  after  the  operation,  gave  nystagmus  to 
the  left  sixteen  seconds,  after  turning  the  patient  ten  times  to  the 
right ;  nystagmus  to  the  right  twelve  seconds,  after  turning  to 
the  left.  The  turning  tests,  made  at  regular  intervals  after  this 
showed  a  gradual  increase  in  the  duration  of  the  nystagmus  in 
each  direction,  the  ratio  of  the  difference  between  the  two  sides 
remaining  about  the  same.  The  shortest  duration  of  the  nystagmus 
was  seen  at  the  time  of  the  first  test  after  the  operation  (left  16 
seconds  and  right  12  seconds 'i  ;  the  longest  duration  was  on  Janu- 
ary 20th  and  February  24th,  four  and  one-half  and  five  and  one- 
half  months  respectively  after  the  first  test.  These  two  tests  each 
gave  nystagmus  to  the  left  40  seconds  and  to  the  right  25  seconds. 
The  average  duration  of  the  nystagmus  in  thirty  consecutive 
turnings,  extending  over  a  period  of  six  months,  was  nystagmus 
to  the  left  28.1  seconds,  to  the  right  16.4  seconds,  the  average  ratio 
of  difference  between  the  two  being  1.66. 

We  cannot  safely  draw  conclusions  from  one  case,  but  we  can 
compare  the  results  of  the  labyrinthine  tests  in  this  case  with 
the  accepted  standards.  The  average  duration  of  the  nystagmus 
after  turning,  when  both  labyrinths  are  normal,  is  thirty  seconds. 
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If  one  labyrinth  has  been  destroyed  we  have  supposed  that  the 
duration  of  the  nystagmus,  after  turning,  was  shortened  about 
ten  seconds  for  the  normal  side  and  twenty  seconds  or  more  for 
the  pathological  side  and  that  the  ratio  of  difference  between  the 
two  was  at  least  two  to  one 

In  my  case  the  nystagmus  for  the  normal  side  has  gradually 
returned  to  about  the  normal  duration  (28  to  30  seconds)  and  for 
the  abnormal  side,  to  a  little  more  than  one-half  of  the  average 
duration  (16  to  17  seconds  .  The  ratio  of  difference  between  the 
two  sides  has  never  been  as  great  as  two  to  one.  Clinically,  com- 
pensation is  complete.  The  patient  is  apparently  a  normal  child, 
with  no  dizziness  nor  other  symptoms  of  labyrinthine  trouble. 
Evidently  the  normal  labyrinth  is  stimulated  in  the  usual  way 
by  the  tests  which  affect  that  side  and  less  actively  stimulated  by 
the  tests  which  would  affect  the  other  labyrinth  if  it  were  intact. 
In  other  words,  although  one  labyrinth  has  been  destroyed,  the 
movement  of  the  endolymph  in  either  direction  in  the  normal 
labyrinth  muse-,  stimulation  of  the  labyrinth  and  the  labyrinthine 
reaction  is  greater  for  the  normal  side  than  it  is  for  the  pathologi- 
cal side. 

Dr  Ruttin  of  Vienna,  in  his  book  on  the  labyrinth,  which  has 
just  been  published,  says  that  if  one  labyrinth  has  been  destroyed, 
testing  the  horizontal  canal  of  the  normal  labyrinth  by  turning 
gives  horizontal  nystagmus  toward  the  normal  side  of  ten  to 
fifteen  seconds  after  compensation  has  taken  place  and  that  com- 
pensation, in  his  experience,  is  established  only  in  cases  of  long 
standing  total  destruction  of  the  labyrinth.  He  also  says  that  in 
such  cases,  we  must  assume  that  the  movement  of  the  endolymph 
in  either  direction  in  the  horizontal  semi-circular  canal  causes  n 
labyrinthine  reaction  with  nystagmus. 

This  is  the  generally  accepted  opinion,  but  in  my  case  compen- 
sation was  fairly  well  established  two  months  after  the  destruc- 
tion of  the  labyrinth  and  at  the  end  of  six  months,  the  difference 
in  the  duration  of  the  nystagmus  toward  the  right  and  toward 
the  left,  caused  by  the  turning  test,  was  often  less  than  ten 
seconds,  or  no  greater  than  the  difference  which  may  be  present 
when  both  labyrinths  are  normal. 
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DISCPSSIOX. 

Dr.  Wendell  C.  Phillips,  of  New  York  City,  reported  an  interesting 
observation  regarding  the  sequestra  in  cases  of  the  kind  presented  by 
the  reader  of  the  paper.  The  patient,  an  infant  eight  months  of  age. 
had  had  a  discharging  ear  since  it  was  one  month  old.  Xo  definite 
cause  for  the  primary  attack  was  known.  The  mastoid  of  the  affected 
side  was  involved,  the  post-auricular  swelling  being  enormous  and 
fluctuating,  and  there  was  glandular  enlargement  in  the  cervical  region. 
When  pressure  was  made  upon  the  mastoid  pus  gushed  from  the  ear. 
Upon  operation  an  enormous  abscess  was  found  involving  the  entire  ter- 
ritory covered  by  the  petrous  portion  of  the  temporal  bone.  Large 
sequestra  were  found.  There  was  no  facial  paralysis.  The  laboratory 
diagnosis  was  tuberculosis. 

Dr.  George  F.  Cott,  of  Buffalo,  X.  Y.,  cited  the  case  of  a  child,  twenty 
months  old,  who  had  a  fetid  discharge  from  the  ear.  and  facial 
paralysis.  With  a  sharp  spoon  he  cleaned  out  the  necrotic  tissue,  in- 
tending to  do  a  subsequent  faciohypoglossal  anastomosis.  The  internal 
ear  was  entirely  destroyed  so  that  the  semi-circular  canals  or  cochlea 
could  not  be  recognized.  He  left  only  a  shell  of  the  petrous  bone. 
The  patient's  parents  refused  further  operation. 

Dr.  Ingersoll,  in  closing  the  discussion,  said,  in  reference  to  the 
hearing,  that  it  is  difficult,  in  a  child  six  years  of  age,  to  entirely 
exclude  the  hearing  in  one  ear.  There  was  absolutely  no  hearing,  so 
far  as  he  could  determine,  in  the  affected  ear.  The  other  ear  was 
normal.  There  was  no  facial  paralysis  after  operation,  nor  had  any 
developed  from  the  contraction  of  the  scar  tissue.  Sequestra  were  not 
of  uncommon  occurrence  in  children. 


MENINGITIS.     NATURE,    CAUSE,    DIAGNOSIS    AND 
PRINCIPLES   OF   SURGICAL   RELIEF.* 

By    DR.    SAMUEL   J     KOPETZKT,    New    York,    N.    Y. 

MOTTO: 

"Medical  Science  is  not  advanced  so  much  by  the  observation  of  facts 
as  by  their  co-ordination.  A  fact  discovered  fur  which  there  is  no 
gaping  category  ready  is  a  still-born  child.  *  *  *  *  Yet  in  ad- 
ducing proof  of  a  process  it  is,  in  the  last  analysis,  only  new  de- 
ductions  from    facts,   and   these  may   be   old   or   new." 

(from) 

Jonathan   'Wright, 

In  New  York   Medical    Journal. 
October,   1911. 


PREFACE. 

In  this  article  there  is  presented  a  study  of  certain  fundamental 
factors  concerning  meningitis, — a  disease  which  still  offers  many 
unsolved  aspects  for  scientific  inquiry. 

Progress  in  the  study  of  the  problems  presented  iu  meningitis 
has.  heretofore,  been  achieved  mostly  along  the  lines  which 
brought  aid  in  resisting,  restricting  and  overcoming  the  invasion 
of  the  central  nervous  system  by  pathogenic  micro-organisms. 
Even  at  the  best,  progress  along  these  lines  lias  been  of  limited 
value. — as  is  seen  when  the  mortality  of  meningitis  is  studied. 

In  this  paper,  which  resolves  itself  into  a  consideration  ol  a 
series  of  closely  interwoven  problems,  the  tissue  reactions  are 
more  particularly  investigated,  presenting  an  aspect  of  menin- 
gitis which  heretofore  has  not  received  merited  attention. 

This  paper. — which  is  the  first  of  what  is  hoped  will  be  an 
interesting  series,  as  the  results  obtained  from  further  investi- 
gation take  form  and  warrant  publication. — is  concerned  in  the 
consideration  of  the  following  items  and  problems  of  meningitis: 


*This   paper  was   awarded   the   prize  offered    by    the    Council    for    original 
research   in   the  field  of  Otology. 


Meningitis. 


117 


SECTION  I.  Pages  118  -  120 

Statement  of  the  scope  of  the  study. 

SECTION  II.  Pages   120-134 

Significant  features  of  brain  compression,  brain  anemia,  etc., 
as  relative  to  the  problem  of  intra-cranial  tension  in  menin- 
gitides,  with  animal  experiments  on  cerebral  anemia; 
Cushing's  experiments  on  general  increased  intra-cranial 
tension;   besides  studies.      Conclusions. 

SECTION   III.  Pages  134-147 

The  study  of  brain-tissue  edema  in  meningitis,  acidosis  of 
the  tissues  and  estimations  of  degrees  of  acidity  of  the 
cerebro-spinal  fluid;  the  changed  reactions  of  the  fluid  due  to 
autolysis,  etc.;  discussion  of  observations  made  on  "free" 
and  "combined"  acidity  in  the  swelling  of  pure  colloids;  the 
regulatory  mechanism  of  the  Pacchonian  bodies  in  the  adult, 
and  its  substitute  in  the  infant;  the  presence  of  varying 
amounts  of  lactic  acid  in  the  spinal  fluid  and  its  relation  to 
symptoms. 

SECTION  IV.  Pages  147-153 

The  consideration  of  the  bacterial  activity  in  meningitis  in 
relation  to  the  resultant  tissue  reactions;  the  early  disappear- 
ance of  the  carbohydrate  element  in  the  spinal  fluid,  the 
cause  of  this,  its  effects  on  the  patient,  and  its  significance  as 
the   earliest  sign  of  distinct  value  in  diagnosis;    conclusions. 

SECTION  V.  Pages  153-168 

A  short  study  of  the  metabolism  of  the  central  nervous  sys- 
tem in  relation  to  the  recognition  of  decomposition  products 
of  cellular  elements  (penultimate  and  ultimate  products  of 
lecithin  destruction),  ptomaines;  the  relation  of  such  products 
in  the  spinal  fluid  to  the  symptoms  of  meningitis;  conclu- 
sions,— regarding  choline,  neutral  fat,  etc. 

Discussion  of  the  necessity  of  complete  analysis  of  the  spinal 
fluid,  i.  e.  chemical,  cytological  and  bacterial,  to  reach  con- 
clusions of  diagnostic  value. 

Significance  of  albumin,  globulin,  potassium  salts,  lactic  acid, 
specific  gravity. 
Study  of  the  so-called  meningeal  index.      Conclusions. 

SECTION  VI.  Pages  168-177 

An  analysis  of  case  histories,  necropsy  reports,  etc.,  evidenc- 
ing the  progressive  nature  of  meningitis. 

SECTION  VII.  Pages  177-185 

General  conclusions  on  the  question  of  diagnosis,  and  on  the 
facts  adduced  which  indicate  the  logical  lines  of  treatment. 


The  writer  desires  to  express  his  appreciation  to  Professor  Silas  P. 
Beebe,  of  Cornell  University  Medical  College  (N.  Y.)  for  many  courtesies 
extended  in  the  laboratory.  Thanks  are  due  to  Dr.  John  J.  Connellan  for 
making  exact  determinations  of  the  percentage  of  neutral  fat  in  the  spinal 
fluid  to  check  up  the  author's  approximate  estimations,  and  to  Dr.  Ernsto 
Di  Mascio  for  making  up  reagents,  controls,  and  checking  up  the  writer's 
ili-terminations   of   choline   in   the   spinal    fluid. 

Thanks  are  also  extended  to  Doctors  L.  K.  Neff,  G.  R.  Pisek,  Walter 
Timme,  M.  D.  Kaplan,  and  I.  Strauss  for  numerous  specimens  of  spinal 
fluid  and   for  details   of  case   histories. 


118 


SAMFEL,   J.    KOPETZKY. 


INTRODUCTION. 


That  which  we  as  clinicians  differentiate  as  separate  and  dis- 
tinct forms  of  meningitides,  each  a  definite  entity  represents  in 
reality  a  number  of  conditions  which  are  fundamentally  similar, 
and  to  some  extent  progressive  in  type. 

It  is  at  once  conceded  that  each  of  the  so-called  types  must  be, 
at  times,  considered  separately,  but  to  arrive  at  a  satisfactory 
understanding  of  the  nature  and  causation  of  that  "which  we  in- 
clude in  the  clinical  term — "meningitis'* — the  study  must  con- 
cern itself  primarily  with  a  disentanglement  and  interpretation 
of  those  common  factors  which  are  found  in  all  meningitides. 

Heretofore,  we  have  largely  given  ourselves  up  to  the  discussion 
of  parts  of  meningitis,  considering  each  part  as  a  separate  dis- 
tinct disease,  classifying  and  handling  it.  according  to  the  pre- 
ponderance of  certain  exhibited  factors.  Tims,  for  example,  we 
have  studied  it  as  an  entity,  when  we  found  meningeal  inflam- 
mation, as  the  result  of  a  meningeal  tissue  reaction  to  a  definite 
invading  micro-organism — the  meningococcus, — or  we  have  class- 
ified it.  and  handled  it  in  our  text  books  and  periodicals,  as  a 
definite  entity  when  Ave  found  it.  the  resull  and  sequela  of  a  given 
disease — otitic  meningitis.  Furthermore,  we  have  attempted  the 
study  of  meningitis,  without  co-relation  of  its  salient  feature  in 
each  so-called  type,  basing  our  elassifii  ation  and  treatment  en- 
tirely on  anatomic-pathological  standpoints — pachymeningitis  ex- 
terna, pachymeningitis  interna,  meningitis  basilaris.  leptomenin- 
gitis, encephalitis,  etc.  Finally,  as  we  noted  its  ravages,  in  the 
department  of  pathology,  to  be  localized,  or  diffuse,  purulent  or 
scions,  etc.  we  again  reclassified  it  and  attempted  to  deal  with 
the  multitude  of  problems  these  conditions  presented.  But  always 
the  effort  has  been  to  keep  within  the  bounds  of  the  given  entity. 

We  have  failed  heretofore  to  perceive  that  all  these  were  phases 
of  one  disease. — the  abnormal  reaction  of  the  tissues  which  con- 
stitute the  investing  membrane  of  the  brain  and  the  spinal  cord, 
and  to  some  extent  the  surface  of  the  brain  itself.  This  inflam- 
matory reaction  may  be  produced  by  different  causal  agents, 
brought  to  the  parts  through  divers  channels,  in  other  words,  the 
invading  mil  ro-organism  and  the  mechanics  of  invasion  may 
differ  in  the  various  types  of  meningitides.  but  the  effects  are 
characteristic-ally  similar  in  the  tissues  affected,   and   they  pro- 
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dure  symptoms  common  to  the  tissues  which  are  diseased,  modi- 
fied to  some  extent  by  the  nature,  of  the  invading  organisms  and 
the  number  introduced.     This  much  is  fundamental. 

If  we  take  position  with  Adami.  and  hold  that  for  every  struc- 
ture, and  for  every  function,  and  for  the  body  as  a  whole,  there 
is  a  i  ertain  mode  within  confessedly  vague  limits  of  which  con- 
ditions are  to  he  regarded  as  normal,  it  follows  that  anything 
outside  the  limits  on  either  side  is  abnormal,  and  it  is  these  con- 
ditions of  excess  or  defect  that  for  us.  constitute  disease. 

In  no  region  of  the  body  is  there  so  much  obscurity  as  exists 
on  the  question  of  the  normal  function  of  the  meninges  and  the 
cerebrospinal  fluid,  and  only  recently  has  even  an  attempt  been 
made  to  study  normal  cerebral  metabolism,  granted  that  such  re- 
search presents  many  seemingly  unsurmountable  obstacles.  ye1 
in  our  study  of  the  pathology  of  the  parts,  as  elsewhere  in  the 
body,  we  must  base  our  conclusions  upon  physiological  data,  as 
far  as  this  throws  light  upon  disturbed  functional  activity;  then 
only,  when  the  abnormal  functionation  is  recognized,  the  features 
standing  in  causal  relationship  to  this  disturbance  of  function 
become  clearer,  and  a  solution  of  the  problem  confronting  us.  is 
in  view. 

The  symptoms  of  a  disease  are  the  visible  expression  of  dis- 
turbed functional  activity  of  the  parts  affected  by  the  lesion, 
and  in  the  succeeding  pages  we  base  our  study  primarily  on  the 
symptoms  presented  by  meningitides. 

An  endeavor  is  made  in  the  succeeding  pages  to  outline  the 
knowledge  gained  on  these  points.  To  analyze  and  disentangle 
the  complex  clinical  picture  presented  by  the  many  so.  ailed  types 
of  meningitides.  and  search  for  common  factors  obtainable  in  all. 
An  attempt  is  made  to  show  that  the  most  marked  symptoms  are 
produced  by  factors  which  are  common  to  all  the  so-called  types 
of  meningitides.  A  reason  will  be  sought  for  the  differing 
in1  ropsy  reports  in  the  study  of  pathologic  data  observed  at 
different  times  during  the  evolution  of  a  generally  progressive 
•  liscase.  Furthermore,  attention  will  lie  directed  to  other  dis- 
eases  than  meningitides,  which  nevertheless  present  so-called 
"meningeal  symptoms"  that  are  in  many  respects  similar  to  those 
observed  in  the  disease  which  is  the  subject  of  our  investigation. 
The  analysis  of  these  skives  a  key  to  the  situation  in  affording  an 
insight  into  the  causation  of  the  symptom-complex  of  meningitis 
in  most  meningeal  infections,  and  it  logically  points  the  way  to 
the  principles  underlying  the  proposed  treatment  of  the  disease. 
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To  render  our  argument  clear,  we  will  at  oik  e  state  our  general 
conclusion. 

All  the  symptoms  that  characterizt  meningitis  an  dut  funda- 
mentally to  common  factors,  whether  tin  invading  bacteria  is  on* 
or  another  of  the  various  organisms  found  standing  in  causal  re- 
lationship to  thi  lesion.  To  thi  poisoning  of  the  central  nervous 
system  by  thi  invasion  of  microbic  organisms  and  theaction  of 
enzymotic  ferments  plus  flu  products  of  brain  metabolism,  which 
results  in  an  acidosis  of  the  tissues  in  rot  rid,  producing  an  in- 
creased tension  of  tin  cerebrospinal  fluid  with  disturbances  of  its 
normal  circulation. 

Finally  relief  of  tin  symptoms  man  I"  accomplished  by  relieving 
the  heightened  intra-cranial  tension  and  combatting  thi  general 
effects  of  the  action  of  thi  poisons  on  tin   antral  nervous  system. 

We  will  pass  at  once  to  an  analysis  of  the  symptomatology  that 
as  clinicians  \ye  have  come  to  regard  as  characteristic  of  menin- 
gitides. 


The  writer  takes  for  granted  a  general  acquaintance  with  the 
clinical  picture  presented  by  cases  of  meningitis. 

The  beginning  restlessness  and  irritability  accompanying  head- 
ache of  severe  type;  the  insomnia;  anorexia;  vomiting;  the  gradual 
clouding  of  the  sensorium :  the  delirium  and  finally  the  coma ;  the 
irregular  pyrexia;  the  development  of  the  eye-ground  picture;  the 
posture  of  the  head  on  the  hody,  and  that  of  the  body  as  a  whole; 
the  Kernig  sign;  "Tasch  Cerebri";  Brudzinski  and  Babinski  signs; 
the  Cheyne-Stokes  breathing — all  these  are  signs  whose  significance 
is  familiar  enough  to  all  clinicians. 

For  the  development  of  our  argument  closer  study,  however,  is 
necessary  upon  the  question  of  increased  intra-cranial  tension  and 
its  co-relation  to  the  symptom-complex  observed  in  meningitis.  To 
facilitate  this  study,  we  first  present  the  experimental  and  the 
clinical  data  bearing  on  intra-cranial  tension  per  se,  and  as  intra- 
cranial tension  is  observed  in  meningitis,  and  then  only  endeavor 
to  find  and  to  explain  the  causes  underlying  the  phenomenon  of 
increased  tension. 

II. 

In  this  section  it  is  desired  to  give  a  short  resume  of  our 
scientific  knowledge  of  brain  compression,  gained  from  accurate 
experimentation   producing  known   conditions,  then   make   i  om- 
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parison  with  unknown  conditions  produced  through  infection  in- 
troduced into  the  central  nervous  system,  simulating  diseased 
meninges,  and  finally  add  to  this  the  study  of  conditions  pro- 
ducing analogous  results  to  brain  compression,  from  bedside  ob- 
servations. 

Since,  in  the  evolution  of  meningitidis,  the  accumulation  of 
cerebro-spinal  fluid  diminishes  the  available  space  within  the 
skull,  the  observations  of  Althann.  32  years  ago.  are  of  moment. 
He  showed  that  the  effect  on  the  brain  of  diminution  of  space 
in  the  skull  was  identical  with  that  obtained  by  any  other  pro- 
cess which  hindered  cranial  circulation.  In  other  words,  the 
symptoms  produced  by  compression  correspond  with  those  of 
cerebral  anaemia.  Duret  demonstrated  by  injecting  wax  into 
the  cranial  cavity  that  a  diminution  of  the  intra-cranial  space 
by  5' ,  produced  somnolence  and  coma,  while  8' ,-.  resulted  in 
death.  W.  B.  Cannon,  in  his  work  on  cerebral  pressure  follow- 
ing trauma,  shows  that  the  symptoms  preceding  death  from 
cranial  injury,  and  the  symptoms  produced  in  animals  by  in- 
creased intra-cranial  tension,  or  by  otherwise  causing  cerebral 
anaemia,  present  striking  similarity. 

In  order  to  study  the  specific  effects  of  brain  anaemia.  Ave  con- 
ducted the  following  series  of  experiments  on  five  dogs.  These 
experiments  were  undertaken  to  show  other  details  of  -which  our 
argument  concerns  itself,  and  will  lie  referred  to  again,  under 
the  section  dealing  with  the  chemistry  of  the  cerebro-spinal  sys- 
tem. They  are  detailed  here  because  we  desire  to  call  atteution 
now  to  the  cerebral  anaemia  and  the  effects  it  produces. 

In  the  first  place, — all  our  efforts  to  obtain  cerebro-spinal  fluid 
from  normal  dogs  were  negative,  prior  to  inducing  cerebral 
anaemia.  The  normal  amount  of  this  fluid  present  in  these  ani- 
mals is  evidently  exceedingly  small,  and  the  very  fact  that  sm  h 
fluid  is  obtained  after  inducing  anaemia  alone  speaks  for  increased 
eerebro-spinal  tension.  We  shall  have  occasion  later  to  consider 
the  causes  of  this  phenomenon.  The  creation  of  new  fluid,  after 
opening  the  cranial  vault,  although  not  under  conditions  which 
were  similar  to  our  experiment,  has  been  amply  demonstrated  by 
Spina  and  Ziegler. 

Experiment  Xo.  1. 

Dog  Xo.  560.  Dec.  6.  191t.  Bull  terrier.  38  pounds.  Placed 
under  general  ether  anaesthesia.  Puncture  of  spinal  column  with 
small  Quincke  needle,  and  animal's  head  strongly  flexed  on  thorax,  and 
hind-quarters  elevated,  fails  to  cause  any  outflow.  Puncture  through 
Atlahto-occipital  ligament,  also  negative.      Through  an  incision  along 
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medium  line  of  the  anterior  surface  of  the  neck  both  internal  carotid 
arteries  an  ligated.  Anaesthetic  withdrawn.  One-half  hour  later  dog 
awake  and  about. 

Dec.  7,  1911.      Dog  in  good  condition,  but  slightly  apathetic. 

Dec.  8,  1911.      Dog  in  good  condition,  nothing  of  moment. 

Again  placed  under  ether  anaesthesia,  and  a  three-quarter  inch  tre- 
phine opening  placed  in  skull,  over  cerebrum,  in  the  median  line. 
Dura  found  exceedingly  tense,  no  pulsations,  and  pressure  evident. 
A  fine  hypodermatic  needle  is  introduced  under  the  dura,  and  without 
flexture  of  the  head,  fluid  is  withdrawn,  and  marked  for  analysis,  No. 
560. 

Dog  killed  with  chloroform. 

In  order  to  make  further  observations  on  the  effects  of  anaemia, 
note  the  time  of  the  onset  of  the  anaemia-effect,  and  incidentally 
to  study  the  "duration-effect,"  another  experiment  was  eon- 
ducted  as  follows  : 

Experinu  nt  No.  2. 

Dec.  8,  1911.  Brown  Mongrel  dog;  25  pounds  weight.  Placed  under 
general  ether  anaesthesia.  Trephine  opening  made  in  skull  same  as  in 
Experiment  No.  1.  Dura  and  brain  and  blood  vessels  found  under 
normal  tension.  Dura  is  not  incised.  The  ligature  of  both  internal 
carotid  arteries  performed.  Dura  gradually  becomes  tense  and  evi- 
dence of  intra-cranial  pressure  given  to  the  touch.  At  the  end  of  one 
hour  button  of  bone  is  replaced  and  skin  sutured,  and  scalp  sutured 
over  it.      One-half  hour  later,  dog  recovered  from  anaesthesia. 

Dec.  11,  1911.  Wound  examined.  The  intra-cranial  pressure  was 
great  enough  to  push  out  button  of  bone,  and  press  dura  and  brain  into 
the  trephine  opening.  The  dura  was  dirty  red,  and  gangrenous  look- 
ing. A  small  incision  through  the  dura  afforded  egress  to  a  consider- 
able quantity  of  cerebro-spinal  fluid. 

Dog  killed  with  chloroform. 

To  carry  out  a  similar  experiment,  but  prolong  the  period  of 
observation,  similar  procedures  were  again  undertaken,  and  a 
month's  interval  allowed  before  observation,  and  examination  of 
the  fluid  and  the  blood. 

Expi  ri in,  ni   No.  S. 

Dec.  20,  1911.  Boston  bull  terrier,  50  pounds.  Marked  No.  5  7  7. 
Placed  under  general  ether  anaesthesia,  and  both  internal  carotid 
arteries  ligated.  Dog  kept  under  observation,  found  slightly  apathetic 
at  first,  but  soon  he  was  eating,  running  about  and,  in  general,  func- 
tionating normally.  On  Jan.  15,  1912,  he  was  again  narcotized,  cerebro- 
spinal fluid  drawn  and  marked  No.  57  7.  A  trephine  opening  was 
placed  in  the  skull.  Marked  intra-cranial  tension  demonstrable,  but. 
before  measurements  could  be  taken  dog  died  under  anaesthesia. 
Whether  the  prolonged  cerebral  anaemia  contributed  to  death  during 
the  second  experiment  could  not  be  determined.  Autopsy  revealed 
flattened  convolutions  of  the  brain  and  marked  constriction  of  all  the 
arteries.  The  absence  of  any  punctate  hemorrhages  in  the  brain  was 
noteworthy  in  a  death  occurring  under  anaesthesia. 

To  study  increased  intra-cranial  tension  in  another  manner, 
the  following  experiments  were  performed,  the  idea  being  that 
increased  tension  would  manifest   itself  as  a  brain  hernia, — the 
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time  of  its  formation,  and  the  height  of  its  protruberance  being 
taken  as  standards  for  measurements  and   comparison  with  the 

normal. 

ent  No.  4. 

Dec.  20,  1911.  Mongrel  black  setter.  40  pounds.  Placed  under 
general  ether  anaesthesia,  and  both  internal  carotid  arteries,  and  the 
right  internal  jugular  vein  ligated.  Dog  observed  daily  and  found 
to  present  nothing  unusual  until  end  of  one  month. 

Jan.  20.  1912.  Trephine  opening  placed  in  skull  over  cerebrum. 
Blood  and  fluid  drawn  and  examined.  Dura  found  very  tense,  no  pul- 
sations. A  crucial  incision  one  inch  in  diameter  placed  in  the  dura  in 
the  center  of  the  trephine  opening.  Within  five  minutes  a  hernia 
cerebi  had  formed,  tnree-quarters  of  an  inch  in  height,  measured 
exactly  by  calipers.  The  formation  of  the  hernia  began  immediately 
after  the  dural  incision  and  it  reached  its  height  in  4.5  minutes. 

Observation  was  continued  a  half  hour  longer,  no  change  observed, 
and  then  dog  was  killed  with  chloroform. 

In  order  to  study  the  normal  phenomenon,  and  also  to  observe 
whether  hernia  cerebri  would  form  in  the  opened  cranial  vault 
without  anaemia-pressure  symptoms,  and  to  obtain  normal  fluid 
and  blood  for  examination,  the  following  experiment  was  per- 
formed: 

Experimt  nt  N  . 

Jan.  15,  1912.  Mongrel  medium  sized  dog.  Marked  Xo.  579.  Placed 
under  general  anaesthesia,  and  skull  trephined  over  cerebrum  as  in 
the  previous  experiments.  No  tension  evident.  Puncture  of  sub- 
arachnoidal space  and  the  sinus  for  fluid  and  blood  performed.  Very 
little  fluid  obtained  with  aspirating  needle.  Dura  now  incised  by 
crucial  incision  one  inch  in  diameter.  Watched  for  30  minutes. 
brain    hernia   formed.      The    dog    turned    on    his    back    and    hoth    inU 

tid  arteries  separated  out  and  ligatures  thrown  around  them,  but 
not  ligated  at  this  time.  Dog  again  fastened  in  observation  position 
and  watched  one-half  hour  longer.     No  nt. 

At  the  end  of  second  half  hour  the  ligatures  previously  placed  about 
the  internal  carotids,  are  closed,  tying  off  the  two  arteries.  Immedi- 
ately, a  hernia  cerebri  begins  to  form,  increased  tension  at  once  be- 
coming evident.  The  hernia  reaches  a  maximum  growth  in  five  min- 
utes.    Fluid  and  blood  again  drawn  and  marked  for  analysis. 

Dog  observed  one  hour  longer,  no  change  noted,  then  killed  with 
chloroform. 

From  all  these  experiments  it  is  evident :  that  anaemia  of  the 
brain  produces  increased  tension,  which  rapidly  reaches  its  maxi- 
mum effect :  that  the  increased  tension  is  as  likely  to  be  produced 
by  depriving  the  parts  of  their  normal  arterial  supply  of  blood 
as  by  a  venous  stasis.  In  other  words,  whether  in  a  given  case. 
the  anaemia  of  the  brain  tissue  is  produi  ed  directly  by  inter- 
ference with  the  arterial  blood  supply,  or  whether  because  of  an 
abnormal  increase  in  the  amount  of  cerebro-spinal  fluid  present 
in  the  given  intra-cranial  space,  the  effect  is  the  same.  viz. :  a 
compressed  blood   supply  is  the   prime   factor.        Of  the   causes 
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underlying  these  phenomena  we  shall  have  occasion  to  refer 
below,  when  we  detail  the  results  of  our  analyses. 

It  is  conceded  that  the  brain  is  incompressible,  the  cranial 
vault  is  unyielding,  and  space  in  the  skull  becomes  available  only 
by  displai  ement  of  the  eerebro-spinal  fluid  and  compression  of 
the  blood  supply  of  the  brain. 

The  respiratory  and  cardiac  impulses,  producing  the  pulsations 
of  the  brain,  are  the  regulatory  mechanism  in  the  circulation  of 
the  eerebro-spinal  fluid.  The  maintenance  of  a  correct  bal- 
ance between  the  fluid  and  the  blood  supply. — more  particularly 
the  venous  blood  supply — regulates  the  relative  size  of  the  brain 
and  the  amount  of  fluid  surrounding  it.  An  interference  with 
the  xenons  outflow  will  produce  a  disturbance  in  the  normal  ten- 
sion of  the  eerebro-spinal  fluid,  and  the  changed  tension  results 
in  varying  the  tension  with  which  the  blood  is  forced  through 
the  tissues  of  the  brain. 

That  even  extra  cranial  obstruction  to  the  venous  outflow  from 
the  brain  will  produce  such  a  disturbed  relationship  in  the  balance 
between  cranial  blood  supply  ami  eerebro-spinal  fluid  circulation 
is  evidenced  to  Edward  Archibald,  by  tinnitus,  dizziness,  headache, 
insomnia,  with  slight  visual  disturbances  in  eases  of  restrosternal 
goitre  and  thoracic  tumors.  Further  clinical  analogy  is  found  in 
the  observation  of  dishing,  who  saw  that  when  the  brain  surface 
is  laid  free,  the  dura  being  opened, — and  thereafter  the  jugular 
veins  are  compressed,  without  compression  being  made  on  the 
lymphatics  of  the  neck — that  the  brain  not  only  swells  up  but 
there  is  at  once  evident  an  increased  amount  of  eerebro-spinal 
luid,  because  the  way  for  the  '"outflow"  of  the  fluid  is  hindered. 

The  phenomenon  is  much  too  sharp,  and  happens  much  too 
quickly  to  be  ascribed  to  a  new  creation  of  fluid,  but  rather  it 
must  be  ascribed  to  the  obstacles  placed  in  the  way  of  the  outflow 
of  the  circulation, 

From  this  it  is  apparent  that  a  stasis  in  the  eerebro-spinal  fluid 
circulation  is  capable  of  exerting  in  the  unopened  skull  a  \  cry 
considerable  amount  of  pressure. 

When  the  cranial  circulation  is  obstructed  iniracranially  and 
the  venous  outflow  is  obstructed  as  far  as  the  capillaries,  every 
anatomical  side  path  for  the  outflow  of  the  venous  blood  is 
occluded. — the  emissaries,  the  ophthalmics,  the  facial  veins,  and 
even  the  anastomoses  of  the  spinal  plexus  of  veins — and  in  addi- 
tion, we  know  from  the  experimental  work  of  Leonard  Hill  and 
Harvey   Cushing,    the   medulla    and   cerebellum    are    forced    down 
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upon  the  foramen  magnum  and  thus  shut  oft'  the  escape  of  spinal 
fluid  from  the  skull  into  the  spinal  column. 


Before  proceeding  further  in  our  discussion  of  the  phenomenon 
of  intra-cranial  tension,  the  essential  physiological  facts  neces- 
sary to  the  comprehension  of  the  experimental  work  must  be 
detailed. 

Speaking  in  the  broadest  possible  sense,  life  is  absolutely 
dependent  on  the  function  of  three  vital  centres  located  in  the 
floor  of  the  fourth  ventricle.  It  is  these  three  centres  which  are 
mostly  affected  and  whose  reactions  to  intra-cranial  tension  plays 
the  most  important  part  in  the  clinical  manifestations  of  increased 
cranial  tension.  These  three  centres  are  the  vasomotor,  the  vagus 
or  cardiac  inhibitory,  and  the  respiratory  centre. 

Among  other  functions,  the  vasomotor  centre  influences  and 
controls  the  blood  pressure  through  its  effect  on  the  arteries. 
The  vagus,  stimulated,  slows  the  heart-beat  and  in  this  way 
slightly  tends  to  reduce  blood-pressure,  while  the  respiratory  cen- 
tre, controlling  respiration,  is  necessarily  under  the  influence  of 
the  two  other  centres,  he  ause  it  is  markedly  influenced  by  the 
quality  of  blood  flowing  through  it. 


While  it  might  be  desirable  from  an  historical  standpoint  to 
follow  each  step  in  the  attainment  of  our  knowledge  of  the 
physiology  of  brain  compression,  the  space  and  scope  of  this 
paper  forbids  such  details.  One  may  mention,  among  a  host  of 
others,  the  names  of  those  whose  painstaking  labors  have  won  for 
us  this  information:  among  these,  the  names  of  Althann,  Leyden, 
Falkenheim  and  Nauyn,  Duret,  Manz.  Pagenstecker.  Bastigen, 
Couty,  Markwald,  v.  Bergmann,  Cramer.  Adamkiewcz,  Roncali, 
Horsley,  Spencer,  Elden,  Francois  Franck,  Zeigler,  Spina,  Cannon, 
Hill.  Koi  ker,  and  Harvey  Cushing.  It  suffices  for  our  purposes 
to  sum  up  the  present  status  of  our  scientific  knowledge,  as  given 
by  Kocker  and  his  pupils,  and  as  found  in  the  classical  work  of 
Harvey  Cushing. 

To  correlate  the  phenomenon  of  brain  compression,  and  in  order 
to  study  its  varying  phases  at  first  hand,  the  writer  repeated  in 
detail,  in  December.  1910.  the  experiments  of  Cushing  in  regard 
to  the  phenomenon  of  general  brain  compression,  by  injecting 
into  the  cerebrospinal  system  physiological  salt  solution   under 
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conditions  of  graduated  and  measured  pressure.  After  a  num- 
ber of  preliminary  experiments  to  ascertain  the  necessary  pres- 
sure factors,  the  experiments  were  conducted  at  Cornell  Univer- 
sity Medical  College  (X.  Y.).  on  four  dogs  exactly  as  described 
by  Cushing.  It  becomes  unnecessary,  therefore,  to  repeat  the 
description  of  the  work,  as  Cushing's  publications  are  easily 
available.  Our  tracings  were  taken  up  in  ink  on  a  stylographic 
Kymograph*,  the  blood  pressure,  and  the  induced  intracranial 
pressure  were  measured  by  manometers  and  automatically 
recorded,  while  a  third  pen  wrote  the  respiratory  tracing.  At 
the  same  time  observations  were  taken  and  recorded  of  the  pic- 
ture seen  through  the  glass  window  placed  in  the  skull,  which 
exposed  to  view  a  small  section  of  the  sagittal  venous  sinus,  one 
and  a  half  sulci  with  their  accompanying  blood  supply  and  the 
greater  portion  of  <>n nvolution. 

The  experiments  were  assisted  in  by  Professor  Irving  S.  Huynes 
and  Dr.  Chas.  Baldwin  of  Cornell  University  Medical  College,  (N. 
Y.)  and  Dr.  Chas.  J.  Imperatori  of  my  staff. 

In  every  particular  the  findings  of  both  Kocker  and  Cushing 
were  checked  and  verified,  and  the  result  of  our  knowledge  can 
be  best  stated  in  the  paraphrase  of  Cushing's  conclusion. 

1.  Under  compression,  it  is  noted  that  the  obstruction  to  the 
cir.  illation  begins  on  the  venous  side  and  extends  backwards 
toward  the  arterial  side.  The  collapse  of  the  longitudinal  sinus. 
and  the  condition  of  stagnation  in  the  pial  vessels,  evidence  the 
hindrance  to  venous  outflow. 

2.  The  compression  force  being  constantly  increased,  very  soon 
after  the  veins  are  pressed  empty,  the  capillaries  and  the  smaller 
arterioles  are  noted,  in  their  turn,  emptied.  This  produces  a 
condition  of  anaemia,  and  occurs  exactly  at  the  moment  when  the 
degree  of  compression  exceeds  the  degree  of  blood  pressure. 

3.  To  be  remembered  is  the  fact  that  this  condition  of  anaemia, 
although  impossible  to  render  visually  controlable  in  the  medulla 
itself,  must  certainly  be  presented  there  as  well  as  in  the  cortical 
area  under  the  window  and  in  our  view, — this  anaemia  stimulates 
the  vasomotor  centre,  which  responds  by  driving  up  the  degree 
of  blood  pressure  above  the  level  to  which  the  compression  pres- 
sure has  been  put.  If.  now.  the  latter — the  compression  pres- 
sure— be  further  elevated,  the  same  sequence  of  events  is  repeated. 
But  whether  the  compression  force  be  raised  still  higher  or  not. 

♦Mackenzie   Kymograph  modified  by  Dresser. 
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there  now  appears  a  new  phenomena, — usually  a  rhythmic  activity 
of  the  vasomotor  centre  resulting  in  the  well-known  Traube- 
Herring  waves.  The  blood  pressure  curve  raises  above  the  com- 
pression curve,  and  the  medulla  receiving  a  fresh  blood  supply 
responds  in  a  relaxation  of  the  vasomotor  centre,  and  the  blood 
pressure  again  gradually  drops  beneath  the  level  of  the  com- 
pression force,  thus  again  the  anamia  is  provided  which  again 
stimulates  the  vasomotor  centre,  which  responds  by  driving  up 
the  blood  pressure,  and  so  the  cycle  is  repeated  and  repeated,  and 
the  "fight  for  existance"  is  thus  waged. 

Finally — From  Cushing's  experiment,  and  under  our  own  ob- 
servations, it  is  noted  that  if  the  compression  force  is  raised  the 
blood  pressure  curve  follows  it  upward.  This  rhythmic  activity 
is  to  be  regarded  as  the  rescuing  power  of  the  vasomotor  centre. 

During  the  time  of  these  procedures,  the  effects  of  the  com- 
pression force  upon  the  respiratory  and  the  vagus  centre  are  not 
lacking.  Shortly  before  the  compression  force  reaches  the  level 
of  the  blood  pressure  respiration  bei  omes  slower  and  more  shal- 
low. This  corresponds  with  the  stage  of  venous  stagnation  while 
the  capillaries  still  are  receiving  blood.  Shortly  afterward. 
however,  during  the  period  of  temporary,  though  complete, 
anaemia  of  the  capillaries  and  the  arteriolar  district,  respiration 
completely  ceases.  With  the  onset  of  the  Traube-Herring  waves 
respiration  reappears,  and  continues  during  the  intervals  at  which 
blood  pressure  exceeds  the  compression  force.  Thus  there  is  de- 
veloped a  very  much  interrupted  respiration  which,  in  its  es- 
sence, resembles  the  so-called  Cheyne-Stokes  type. 

The  relation  of  the  Cheyne-Stokes  respiration  to  cerebral  com- 
pression has  lately  been  studied  by  Eyster.  As  a  result  of  his 
observations,  he  finds  that  there  are  several  types  of  disturbed 
respiratory  rhythm.  It  seems  only  necessary  to  impress  the  fact 
that  disturbances  of  respiration  caused  by  derangement  of  the 
i  erebral  circulation  need  not  assume  the  typical  Cheyne-Stokes 
type,  but  may  with  equal  significance  consist  merely  in  an  irregu- 
larity both  of  rate  and  of  depth,  although  usually  there  will  ap- 
pear some  evidence  of  the  periodic  character  in  these  disturbances. 


To  demonstrate  the  paralellism,  or  analogy,  of  experimentally 
induced  increased  infra-cranial  tension,  and  increased  tension  re- 
sulting from  infection  of  the  meningeal  spaces  by  pathogenic 
micro-organisms,  and  to  show  that  in  the  latter  instance  a  similar 
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picture  is  unfolded  to  the  observer  through  the  window  placed 
in  the  skull,  experiments  were  undertaken  along-  such  lines,  and. 
although  the  results  were  not  as  clear  cut  as  could  be  wished, 
because  of  a  number  of  readily  understood  circumstances, — the 
difficulty  of  infecting  the  meninges;  death  of  the  animals  from 
general  sepsis,  before  the  picture  was  unfolded,  or  during  the 
performance  of  the  trephine  operation:  or,  again,  laceration  of 
the  distended  and  infected  meninges  when  inoculation  was  suc- 
cessful,— yet  finally  a  set  of  pictures  were  obtained  which  cor- 
respond in  a  rather  regular  way  to  those  seen  in  the  Cushing 
experiment. 

After  various  attempts  to  infect  the  meninges  of  dogs,  a  cul- 
ture of  mixed  strepto-cocci  and  Hay  bacillus  was  finally  obtained 
which  was  found  to  produce  death  after  infe  tion  of  the  menin- 
geal spaces  (only  autopsy-microscopical  evidence  of  meningeal 
infection  was  considered  satisfactory)  in  from  24  to  30  hours  in 
dogs  weighing  from  30  to  40  pounds.  For  purposes  of  identi- 
fication the  infecting  media  is  designated  Emulsion  X,  of  which 
1  e.  c.  m.  was  used,  and  repeated  in  1'2  hours. 

Experiment  No.  6. 

Dec.  10,  1910.  Dog  No.  2.  Cornell  University  Medical  College, 
u.30  p.  m. 

Under  general  anaesthesia,  trephine  opening  made  in  skull  and. 
after  incising  dura  on  one  side  of  the  median  line  and  turning  back  the 
dural  flap  bringing  three  small  convolutions  into  view,  Emulsion  X,  1 
c.  c.  m.,  was  injected  into  the  sub-dural  space. 

The  window  was  then  sealed  into  position  into  the  trephine  ouening. 
A  quilt  suture  was  taken  above  and  below  the  window  through  the  skin 
and  scalp  to  cause  a  clear  view  of  the  window  from  the  outside.  A 
dressing  was  put  over  all,  and  dog  permitted  to  emerge  from  the  anaes- 
thetic.     Observation  that  evening  showed  nothing  noteworthy. 

Dec.  11,  1910,  at  1 1  a.  m.  A  small  Quincke  needle  is  placed  through 
the  Atlanto-occipital  ligament  into  the  sub-dural  space,  and  about  1 
c.  c.  m.  of  cerebro-spinal  fluid  is  obtained — marked  I  for  examination. 
The  finding  of  any  fluid  at  all  spoke  for  an  increased  tension,  for  in 
all  the  controls  we  were  never  able  to  obtain  a  spontaneous  flow  with 
the  needle  similarly  placed  and  at  most  could  only  get  one  or  two  drops. 
In  the  experiment  here  described  this  fluid  was  obtained  without  resort 
to  flexing  the  dog's  head  on  his  thorax  and  without  resorting  to  the 
procedure  of  raising  his  hind-quarters  and  compressing  his  abdomen. 
Now  a  second  injection  of  Emulsion  A".  1  c.  c.  was  given  through  the 
needle. 

12.45  p.  m.  Observation  through  the  window.  Three  convolutions 
in  view.  No  dural  or  brain  pulsations  evident.  Surface  of  brain  rather 
hyperaemic  looking;  capillaries  and  pial  vessels  injected,  small  veins 
well  marked,  small  arteries  dilated,  the  longitudinal  sinus,  however, 
shows  evidences  of  pressure,  it  is  flattened  against  the  glass  and  has 
lost  its  blue  color. 

Pulse  so  fast  as  not  to  be  countable. 

Respiration,  irregular,   2  7  per  minute. 

Temperature,  1  02.2. 
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Dura  on  unopened  side  red  and  discolored.  No  rapid  change  from 
anaemia  to  injected  blood  vessels  was  observed.  The  pressure  in- 
crease was  too  gradual,  perhaps,  and  the  instantaneous  changes  were 
not  sufficiently  distinct  to  be  observed  by  me  to  record  them.  The 
pauses  in  the  respiration — periodicity — were  evident  from  time  to  time. 

6.15  p.  m.  Dog  breathing  in  gasps.  Pupils  dilated  and  not  reacting 
to  light.  Dog  unconscious,  reflexes  abolished  in  eye  (touch).  The 
intra-cranial  tension  was  great  enough  to  expel  the  window  from  the 
skull.  Window  replaced.  Observation  continued.  Now  was  seen  a 
rapid  change.  During  a  period  of  irregular  respiration — with  long 
"sighs*' — the  capillaries  were  observed  dilated,  and  then  emptied.  The 
larger  veins  were  about  the  same  as  observed  in  the  morning. 

Dog  died  at  11.10  p.  m. 

Autopsy.  Macroscopically  no  lesion  evident  in  dura  or  in  brain, 
except  a  few  small  hemorrhagic  spots  in  meshes  of  pia.  Ventricles 
moderately  dilated.  A  few  punctate  hemorrhages  in  the  brain  sub- 
stance. 

Microscopically,  the  meninges  show  evidence  of  an  acute  infection. 
Agar  slant  from  cerebro-spinal  fluid  drawn  Dec.  11,  1910,  at  noon 
and  marked  I  shows  predominating  organism  to  be  strepto-cocci.  The 
Hay  bacillus  not  recovered  from  specimen. 

It  is  conceded  that  this  picture  leaves  much  to  be  desired  as 
evidencing  the  continual  play  between  the  vasomotor,  the  vagus, 
and  the  respiratory  centres,  yet  this,  and  the  fragmentary  pic- 
tures we  received  from  repetition  of  this  experiment,  is  enough 
for  our  conclusion  that  similar  conditions  result  from  infection 
of  the  meninges  to  those  shown  to  ensue  upon  inducing  experi- 
mentally increased  intracranial  tension,  and  we  feel  justified  in 
assuming  the  existence  of  a  parallelism  in  the  symptomatology  of 
artificially  induced  intra-cranial  tension,  and  the  increased  pres- 
sure intra-*  ranially  present  when  the  meningeal  spaces  are  in- 
fected by  micro-organisms.  We  feel  this  parallelism  justified 
the  more  because,  although  it  was  and  is  assumed  by  clinicians 
to  exist,  it  has  heretofore  never  been  scientifically  proven.  In 
addition,  we  adduce  the  following  evidence: 

During  constriction  of  the  neck,  Bordley  working  in  conjunction 
with  Cushing  was  enabled  to  see,  using  an  ophthalmoscope,  very 
definite  venous  stasis  at  a  manometric  pressure  of  80  mm.  of  Hg. 
This  stasis  becomes  very  considerable  at  120-140  mm.  of  Hg. — 
i.e.,  at  the  level  of  blood  pressure.  The  stasis  at  blood  pressure 
is  accompanied  with  dizziness,  nausea,  and  stupor,  all  of  which 
rapidly  pass  off  when  the  constriction  of  the  nerk  is  removed. 

Further,  an  observation  by  Cushing  and  Bordley  presents  ad- 
ditional data.  In  a  patient  suffering  from  a  posterior  basic  men- 
ingitis, which  obstructed  the  foramina  of  the  fourth  ventricle, 
and  produced  an  acute  internal  pyohydrocephalus.  the  increased 
intra-cranial  tension  produced  marked  compression  symptoms. 
The  ventricles  were  tapped,  and  during  the  procedure  Bordley, 
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following-  closely  with  the  ophthalmoscope  the  condition  of  the 
veins  radiating  toward  the  papilla,  reports  as  follows:  "Im- 
mediately on  removal  of  the  ventricular  fluid  the  veins,  which  had 
been  tortuous  and  much  engorged,  because  smaller  in  calibre,  and 
lost  much  of  their  sinuous  outline,  while  on  the  other  land  the 
arteries  became  larger,  more  prominent,  and  seemingly  more  tor- 
tuous." This  case  further  verities  from  the  clinical  standpoint 
the  observations  which  von  Schulten  made  on  rabbits,  during  the 
first  stages  of  brain  compression,  where  the  picture  observed  in 
the  fundus  of  the  eye  is  found  really  to  be  an  oedema  01  the 
papilla  which  is  apt  to  disappear  later  in  the  course  of  the  com- 
pression. This  oedema  of  the  papilla  must  not  be  confounded 
with  the  "Stauungs  pupile" — or  choked  disc — which  belongs 
more  properly  to  prolonged  compression.  The  condition  is  the 
result  of  the  forced  entrance  of  cerebro-spinal  fluid  under  the 
influence  of  increased  intra-cranial  tension  into  the  sheath  of  the 
optic  nerve  ;it  the  entrance  of  the  latter  to  the  orbit.  The  ex- 
planation of  the  phenomena  is  as  follows: 

The  cerebro-spinal  fluid  exercised  upon  the  blood  vessels  of  the 
optic  nerve  a  strangulation  effect.  The  effects  of  a  strangu- 
lation of  the  blood  vessels  in  the  production  of  oedema  will  re- 
ceive consideration  in  the  section  which  follows  (Section  III). 
Here  it  is  sufficient  to  state  that  the  oedema  of  the  papilla  is  not 
dependent  on  an  obstruction  of  venous  circulation  in  the  caver- 
nous sinus,  and  it  is  further  noteworthy  that  it  disappears  as 
soon  as  the  excess  of  cerebro-spinal  fluid  is  reabsorbed  from  the 
cranial  cavity.  When  the  cerebro-spinal  fluid  remains  for  a 
longer  period,  in  this  locality,  compressing  the  vessels  of  the 
optic  nerve,  then  the  simple  oedema  give  way  to  the  pathologic 
signs  of  inflammation  with  the  result  that  a  typical  choked  disc 
of  optic  neuritis  becomes  evident.  The  writer  has  repeatedly 
observed  this  papillitis  in  the  early  stage  of  meningitis  some  time 
before  any  other  sign  or  symptom  was  present,  excepting  intense 
headache.  It  is  not  always  equally  present  in  both  eyes,  and  in 
many  ( ases  ophthalmologists  have  reported  its  occurrence  to  the 
writer  in  examining  the  eye-grounds  of  such  cases,  without  in- 
dicating in  any  way  a  knowledge  of  its  significance. 

Finally,  additional  factors  are  adduced  to  show  the  existence 
of  increased  intra-cranial  tension  in  meningitis,  and  complete  the 
analogy  between  the  experimentally  produced  known  condition 
of  brain  compression  with  its  train  of  symptoms,  and  the  same 
train   of   symptoms   exhibited    by   the   infected   meningeal   mem- 
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branes.  Such  a  study  of  symptomatology  must  perforce  take 
place  at  the  bedside,  and  must  be  concluded  by  a  study  of  the 
necropsy  reports  of  cases  thus  studied. 

In  man  it  is  naturally  impossible  exactly  to  measure  the  degree 
to  which  the  brain  is  compressed.  It  is  furthermore  impossible  to 
open  a  main  vessel  and  record  an  actual  reading  of  the  blood 
pressure.  But  by  using  any  one  of  a  number  of  instruments  now 
available  for  such  purposes  an  approximate  estimation  of  the 
blood  pressure  is  obtainable,  and  although  the  parallelism  with 
experimental  findings  is  not  so  clear  in  the  case  of  the  respiration 
and  vagus  centres  as  it  is  in  the  case  of  the  vasomotor  centre,  yet 
if  the  clinical  observation  be  keen  enough  it  will  frequently  be 
found  to  run  in  complete  analogy  with  the  findings  from  the 
experimental  laboratory. 

In  experimental  studies,  the  rhythmic  activity  of  the  vaso- 
motor centre  is  evidenced  early  and  quite  plainly  in  an  alternate 
arrest  and  resumption  of  respiration.  In  the  human  subject  this 
differs  slightly.  Where,  clinically,  the  degree  of  compression  is 
moderate  the  vasomotor  centre  works  rhythmically,  producing 
Traube-Herring  waves,  although  the  respiration  will  often  con- 
tinue regular  both  in  regard  to  rate  and  depth.  With  high  de- 
grees of  compression,  close  observation  shows  the  respiration 
affe  ted  in  the  sense  of  its  being  irregular  and  slowed  up  at  the 
bottom  of  the  crest  and  exhibiting  almost  normal  breathing  at 
the  top  of  the  wave  instead  of  complete  arrest  as  in  experimental 
work.  As  the  compression  increases  further  the  irregularity  be- 
comes more  and  more  marked  until,  with  the  onset  of  a  severe 
degree  of  compression,  typical  Cheyne-Stokes  breathing  is  noted. 
It  would  be  a  mistake,  in  moderate  compression  seen  at  the  bed- 
side, to  expect  typical  Cheyne-Stokes  breathing,  yet  when  the 
latter  does  develop  it  is  easy  enough  to  determine,  by  means  of  a 
blood-pressure  manometer,  that  tin-  period  of  respiratory  activity 
i  orresponds  fairly  well  with  the  rise  of  the  blood  pressure  curve 
and  that  the  apnoea  is  simultaneous  with  its  drop. 

Eyster  was  the  first  to  present  an  accurate  and  continuous 
record  of  blood  pressure  and  respiration  in  the  human  being 
under  conditions  of  cerebral  compression.  This  he  did  in  a  case 
of  tuberculous  meningitis,  in  which  compression  berame  marked 
and  typical  Cheyne-Stokes  respirations  developed.  Eyster  dem- 
onstrated that  great  variations  might  occur  in  the  derangement 
of  the  respiratory  action  under  compression.  He  finds  four  dis- 
tinct types. 
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a.  Groups  of  respirations  of  approximately  equaJ  depth. 

b.  Descending  grou]  s  in  which  inspiration  was  largest. 

c.  Groups  of  irregularity,  especially  in  depth. 

d.  Groups  of  typical  Cheyne-Stokes  breathing  of  both  ascend- 
ing and  descending  types. 

He  confirms  the  general  observation  that  the  groups  of  respira- 
tion are  associated  with  a  rise  in  blood  pressure  and  an  increase 
in  the  pulse  rate,  whilst  the  periods  of  apnoea  were  simultaneous 
with  a  fall  in  the  blood  pressure  and  a  general  slowing  up  of 
the  pulse  rate.  Moreover,  with  the  disappearance  of  the  peri- 
odicity of  respiration  there  was  also  shown  a  disappearance  of 
the  blood  pressure  wave  and  a  variation  of  the  pulse  rate. 

During  apnoea  the  pupils  dilated,  the  eye-balls  rotated  out- 
ward and  upward,  and  the  patient  became  unconscious.  Dur- 
ing periods  of  respiration  the  pupils  returned  to  their  former 
size  and  consciousness  returned.  These  phenomena  were  also 
found  to  coincide'  with  the  rise  and  fall  of  the  blood  pressure 
waves.  Trotter  lias  fully  substantiated  these  observations,  and 
since  our  more  intimate  acquaintance  with  them  the  writer  has 
been  able,  upon  different  occasions,  to  observe  at  the  bedside 
both  the  periodicity  in  the  depths  of  the  unconsciousness,  and 
its  coincidence  with  the  varying  size  of  the  pupils. 

There  are  a  few  other  recorded  observations  on  blood  pressure 
taken  at  the  bedside,  but  these  mostly  fail  to  have  scientific  value 
because  they  are  isolated  re  ords  rather  than  continuous  read- 
ings taken  at  small  intervals  of  time  during  the  entire  course  of 
the  disease  under  observation.  Thus.  Hubby  gives  a  somewhat 
extensive  study  of  the  blood  pressure  in  cases  of  intra-cranial 
disease,  and  while  his  work  is  open  to  the  general  criticism  given 
above,  his  evidence  on  the  whole  shows  that  increased  tension: 
was  presented  when  the  cases  gave  active  symptoms  of  meningeal 
involvement.  Robinson  finds  that  heightened  intra-cranial  ten- 
sion appears  to  be  an  almost  constant  phenomenon  in  epidemic 
cerebro-spinal  meningitis.  Heightened  blood  pressure  of  a  mod- 
erate degree,  he  finds,  even  in  the  early  acute  stages  of  the 
disease.  The  blood  pressure  seems  to  bear  some  relationship  to 
the  severity  of  the  disease,  being  higher  when  the  symptoms  are 
severe  and  low  during  convalescence. 

In  a  case  which  the  writer  observed  with  Dr.  R.  Johnson  Held, 
he  watched  the  gradually  mounting  blood  pressure  as  the  men- 
ingitis developed.  In  this  case  the  intra-cranial  tension  was  so 
great  that   at   the   exploratory   operation    (decompression   opera- 
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tion)  performed  by  Dr.  Held,  the  brain  substance,  after  incision 
of  the  dura,  sprang  forth  into  the  wound  cavity  producing  a 
hernia  cerebri,  exactly  similar  to  the  formation  of  such  hernia 
cerebri  observed  in  the  experimental  work  on  dogs  detailed  above. 

If  we  study  the  bedside  case  further,  as  it  nears  its  fatal  ter- 
mination, additional  parallelism  between  the  experimental  find- 
ings in  brain  compression  and  the  tension  of  meningitis  is 
observable. 

In  most  cases  of  meningitides  death  is  seen,  the  result  of  vaso- 
motor paralysis,  the  observations  of  Victor  Horsley  to  the  con- 
trary notwithstanding.  When  the  vasomotor  centre  can  no 
longer  succeed  in  forcing  blood  into  the  medulla,  the  effects  are 
first  noticeable  in  the  respiratory  centre,  yet  the  vasomotor  centre 
is  primarily  at  fault.  Druif.  in  spite  of  continuing  very  high 
cerebral  compression,  was  unable  to  bring  about  death  in  his 
animals  so  long  as  he  kept  up  artificial  respiration;  and  in  clinical 
cases  artificial  respiration  has  kept  the  heart  going  for  long 
periods, — in  one  of  Cushing's  cases  it  persisted  thus  for  twenty- 
four  hours  after  the  vasomotor  centre  had  given  out.  In  a  case 
observed  by  the  writer,  the  heart  beat  of  a  young  male  adult — 
in  a  case  of  purulent  otitic  meningitis — was  kept  going  strongly 
for  almost  an  hour,  artificial  respiration  being  kept  up  by  the 
writer,  members  of  the  house  staff  and  nurses  working  the  arti- 
ficial respiration  movements  in  relays.  In  this  case  the  heart 
only  ceased  beating  when  the  artificial  respiration  was  stopped, 
which  was  done  when  the  stethoscope  demonstrated  the  advent  of 
the  pulmonary  oedema  of  death,  and  it  was  no  longer  possible 
to  force  air  into  the  lungs. 

Finally. — the  existence  of  excessive  increase  of  fluid  is  shown 
by  the  results  of  repeated  lumbar  punctures  in  these  cases,  and 
also  from  the  records  of  necropsy  findings  recorded  in  literature, 
which  narrate  the  story  of  distended  ventricles  and  the  presence 
of  excessive  exudate  in  the  meshes  of  the  investing  membranes  of 
the  brain.  All  this  evidence  goes  to  show  the  increased  tension  of 
the  spinal  fluid  as  a  dominating  factor  in  meningitides. 

The  best  set  of  such  reports,  easily  available,  containing  detailed 
case-histories  with  operative  findings  and  post-mortem  gross  and 
microscopical  examinations,  are  to  be  found  in  the  classical  col- 
lections gathered  and  published  by  Korner  in  his  book,  and 
further  added  to  in  his  Nachtrage,  published  in  1908.  to  which 
the  reader  is  referred. 
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From  this  mass  of  material  the  writer  will  select  eases  to  illus- 
trate the  progressive  nature  of  meningitis,  when  discussing  that 
topic  below;  now  it  is  of  moment  simply  to  point  out  that  these 
reports  give  ample  material  to  substantiate  our  contentions 
regarding  the  existence  of  an  increased  tension  of  the  cerebro- 
spinal fluid  in  these  cases. 

From  the  evidence  thus  far  adduced  we  may  summarize  as 
follows : — ■ 

1.  That  there  is  an  analogy  in  the  symptoms  exhibited  by 
brain  compression,  and  by  those  brought  on  by  the  meningeal 
tissue  reactions  to  microbic  infection. 

2.  That  the  infection  of  the  central  nervous  system,  particu- 
larly in  the  investing  membranes  of  the  brain,  results  in  an 
increase  in  the  tension  of  the  cerebro-spinal  fluid  with  functional 
disturbances  of  the  vagus,  the  vasomotor  and  the  respiratory 
centres. 

3.  That  these  symptoms  dominate  the  clinical  picture  of  men- 
ingitides,  modified  to  some  extent  by  other  factors,  hereinafter 
to  be  discussed. 

I.  That  evidence  of  the  increasing  tension  is  obtainable  by 
repeated  manometric  measurement  of  the  blood  pressure,  by  the 
systematic  and  repeated  study  of  the  fundus  of  the  eye,  the  results 
of  Lumbar  puncture,  and  a  keen  observation  of  the  character 
and  rate  of  the  respiration  at  the  bedside. 

III. 

In  the  previous  section  an  endeavor  is  made  to  show  the  effect 
of  increased  tension  of  the  cerebro-spinal  fluid  and  the  production 
of  the  pressure  symptoms  in  the  elinh  al  picture.  In  doing  this 
certain  factors  were  advisedly  left  out  of  the  discussion  which,  in 
themselves,  are  of  importance  as  assisting  in  causing  the  increased 
tension.     These  factors  are  now  to  lie  considered. 

To  render  comprehension  of  the  argument  easier  the  state- 
ment of  the  principal  problem  is  given  first,  followed  by  the 
evident  e  upon  which  the  conclusions  are  based. 

In  the  production  of  increased  tension  of  thi  cerebrospinal  fluid 
the  oedema  of  the  brain-tissue  itself,  in  addition  to  an  oedema  of 
th(  tissues  of  the  investing  membrane,  is  tht  principal  factor.  The 
former  impinges  on  tin  available  spaa  in  tin  cranial  vault,  and 
the  latter  additionally  interferes  with  the  free  circulation  of  the 
ci  r<  bro-spinal  fluid. 
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In  order  to  understand  the  problem  of  cerebral  and  meningeal 
oedema  a  study  of  some  fundamental  principles  of  oedema  are  in 
order. 

We  observed,  from  the  writer's  experiments  detailed  in  Sec- 
tion //.  that  when  the  dura  of  the  dog  was  exposed  and  incised  an 
interference  with  its  blood  supply  (arterial)  by  ligation  of  the 
internal  carotid  arteries  produced  an  oedema  sufficient  to  cause  a 
hernia  cerebri  within  the  space  of  time  amounting  to  five  minutes, 
control  experiments  not  acting  similarly  when  the  arterial  blood 
supply  remained  intact.  We  have,  furthermore,  seen  from  the 
observations  of  von  Schulten,  regarding  the  oedema  of  the  papilla 
of  the  eye.  that  the  strangulation  effects  of  the  cerebro-spinal  fluid 
on  the  arterial  blood  vessels  in  the  sheath  of  the  .optic  nerve  was 
the  cause  assigned  for  the  oedema  of  the  papilla.  Cannon's  ob- 
servations furnish  additional  evidence  of  the  ability  of  the  brain 
to  absorb  water  and  produce  an  oedema  great  enough  to  shut  off 
its  own  arterial  blood  supply. — observations  whi<  h  our  own  ex- 
periments on  dogs  fully  substantiated. 

These  observations  pave  the  way  for  the  conception  of  oedema 
from  the  standpoint  of  bio-chemistry,  and  as  proving  that  the 
swelling  of  the  brain  is  produced  independently  of  the  blood 
pressure  through  this  organ,  and  often  in  spite  of  the  blood 
pressure. 

For  this  conception  of  oedema  we  are  indebted  to  the  brilliant 
research  work  of  Martin  H.  Fischer. 

For  purposes  of  bio-chemistry  the  body  tissues  are  a  collection 
of  colloids,  and  for  our  discussion  it  is  important  to  bear  in  mind 
that  these  colloids  react  definitely  to  the  fluid  media  bathing 
them. 

Martin  H.  Fischer  has  satisfactorily  shown  that  the  cause  of 
oedema  resides  in  the  tissues  themselves.  He  says,  "a  state  of 
oedema  is  induced  whenever,  in  the  presence  of  an  adequate 
supply  of  water,  the  affinity  of  the  colloids  of  the  tissues  for 
water  is  increased  above  what  we  are  pleased  to  call  normal.  The 
accumulation  of  acids  within  the  tissues  brought  about  either 
through  their  abnormal  production,  or  through  the  inadequate  re- 
moval of  such,  as  some  consider  normally  produced  in  the  tissues, 
is  chiefly  responsible  for  this  increase  in  the  affinity  of  the  col- 
loids for  water,  though  the  possibility  of  explaining  at  least  some 
of  the  increased  affinity  for  water  through  the  prodw  tion  or  ac- 
cumulation of  substances  which  affect  the  colloids  in  a  way  simi- 
lar to  acids,  or  through  the  conversion   of  colloids  having'  but 
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little  affinity  for  water  into  such  as  have  a  greater  affinity,  must 
also  be  borne  in  mind.*''  He  further  states  that  "every  con- 
dition that  makes  for  a  state  of  lack  of  oxygen  in  the  oedematous 

parts makes  for  an  increase  in  the  severity  of  the 

oedema. ' ' 

Upon  this  question  the  following  observations  throw  light. 

Araki  has  shown  that  dogs,  rabbits  and  frogs  excrete  lactic 
acid  in  the  urine  in  addition  to  other  abnormal  substances  when 
they  are  subjected  to  lack  of  oxygen.  Hoppe-Seyler's  analysis 
of  various  oedema  fluids  was  found  to  contain  many  acids. — lactic, 
valerianic,  sin  cinic  and  butyric  acids.  The  lactic  acid  found  in 
conditions  associated  with  lack  of  oxygen  is  produced  in  the  tis- 
sues. This  is  further  substantiated  by  Zillessen's  experiments, 
who  found  that  when  the  oxygen  supply  to  a  muscle,  or  to  the 
liver,  is  shut  off  a  variable  length  of  time  an  increased  produc- 
tion of  lactic  acid  takes  place. 

The  interferes  e  with  the  blood  supply,  the  prevention  of 
proper  oxygenation,  means  the  accumulation  of  carbon  dioxide 
in  the  tissues,  and  from  the  observations  of  Strassburg  and  Ewald 
it  is  seen  that  the  carbon  dioxide  contents  of  oedema  fluids  and 
tissues  deprived  of  a  circulation  runs  very  high,  and  is  another 
cause  for  affinity  for  water,   (Cited  by  Fischer)*. 

To  determine  the  question  as  to  whether  or  not  an  acidity  could 
be  found  in  the  cerebro-spinal  fluid,  analyses  of  the  fluid  were 
undertaken,  and  the  findings  are  herewith  presented. 

Cerebro-spinal  fluid  was  examined  as  to  its  reaction  to  sensitive 
litmus  paper.  A  measured  quantity  was  then  titrated  against 
n-10  sodium  hydroxide  solution  and  the  results  given  in  grams  of 
n-10  hydrochloric  acid  solution,  estimated  to  the  100  c.c.m.  In 
each  case  phenolphthalein**  was  used  as  an  indicator.  In  every 
case  a  test  was  also  made  to  determine  whether  the  acidity  was 
"free"  or  "combined.''  In  no  case  was  "Free  acidity**  obtained. 
The  bearing  of  "Free  acidity"  and  "Combined  acidity"  on  col- 
loidal reactions  will  receive  attention  below. 

Our  analyses  comprised  36  fluids  from  eases  of  meningitis  and 
cases  which  gave  meningeal  symptoms  but  were  not  true  menin- 
gitides.     We  also  obtained  some  normal  cerebro-spinal  fluid,  from 

"Italics  are  mine. 

*The  entire  process  of  reasoning  and  experimentation  by  which  Fischer 
arrives  at  his  conclusions  would  demand  too  much  space  to  be  here  re- 
peated. His  work  is  full  of  references  and  experimental  findings,  and 
will    amply   repay   persual. 

**Phenol-phthalein   1    gram,   Alcohol    50.     Water   q.s.a.d.    50. 
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Lumbar  puncture,  from  a  ease  of  excessive  auditory  tinnitus,  where 
the  removal  of  the  fluid  was  performed  to  relieve  the  tinnitus. 
In  addition  normal  fluid  was  also  obtained  through  the  courtesy 
of  Dr.  M.  D.  Kaplan  of  the  X.  Y.  Neurological  Institute  from  cases 
of  lUTvous  diseases  other  than  meningitis.  Thus  tin-  writer  was 
in  possession  of  ample  material  1<>  act  as  controls  for  his  obser- 
vations detailed  in  Table  /. 
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Degree   of   acidity 

Free 

Reaction  to 

in    terms    of   n/10 

Xo. 

Clincal  Diagnosis 

Acidity 

Litmus 

HC1   solution    in 
100  ccm.  of  fluid 

::s 

Tuberculous    Meningitis 

neg. 

neutral 

0.03618  or  3.6% 

40 

Purulent  (otitic)  Meningitis 

neg. 

neutral 

0.01809  or  1.8 % 

41 

Anterior   Poliomyelitis 

neg. 

neutral 

0.07236  or  7.2$ 

42 

Meningococcus  Meningitis 

neg. 

Faintly  arid 

0.050652  or  5.0% 

43 

Normal  Fluid 

neg. 

neutral 

Alkaline 

45 

Anterior   Poliomyelitis 

plus  (?) 

Faintly  acid 

0.578879  or  57.8%  \ 

4(5 

Tuberculous  Meningitis 

neg. 

neutral 

0.028944  or  2.8% 

-17 

Tuberculous  Meningitis 

neg. 

neutral 

0.028944  or  2.8% 

48 

Tubercle   of   Cerebellum 

neg. 

neutral 

0.028944  or  2.^' 

49 

Cei ebrospinal    Rhinorrhea 

neg. 

Faintly  acid 

0.028944  or  2.8  % 

50a 

( !ei  ebral  Embolism**^ 

neg. 

neutral 

u. (17236  or  7.2% 

50b 

Cerebral  Embolism 

neg. 

neutral 

0.057888  or  5.7% 

50c 

Cerebral    Embolism 

neg. 

neutral 

0.057888  or  5.7% 

51 

Anterior    Poliomyelitis 

neg. 

neutral 

0.07236  or  7.2', 

54 

Purulent  (otitic)  Meningitis 

neg. 

neutral 

0.047034  or  4.795 

55 

Anterior   Poliomyelitis 

neg. 

neutral 

0.021908  or  2.1  % 

56 

Idiocy  Aneurotic  type 

neg. 

neutral 

0.0094068  or  0.9  % 

57 

Purulent  (otitic)  Meningitis 

neg. 

neutral 

0.028944  or  2.8% 

58 

Cerebral  Embolism**^    after 

re- 

covery   of    symptoms 

neg. 

neutral 

0.0037888  or  0.3% 

59 

Tuberculous    Meningitis    Hydro- 

• 

cephalus 

neg. 

neutral 

Alkaline 

GO 

Tuberculous    Meningitis     (acute 

case) 

neg. 

neutral 

0.010854  or  1.0% 

61 

Chronic    Hydrocephalus 

neg. 

neutral 

Alkaline 

62 

Chronic    Hydrocephalus 

neg. 

neutral 

Alkaline 

63 

Meningeal,  symptoms    following 

resection  of  Int.  Jugular. 

Xo 

real  Meningitis 

neg. 

neutral 

Alkaline 

64 

Otitic     Sepsis     -with     Menin 

2jeal 

symptoms.      Xo   Meningit 

s 

neg. 

neutral 

Alkaline 

65 

Normal  Fluid 

neg. 

neutral 

Alkaline 

65a 

Meningoeoecic  Meningitis 

neg. 

neutral 

0.010854  or  l.ir, 

67 

Meningococci     Meningitis 
week    after    improvement 

one 
set 

in.     Patient   now  conscious 

neg. 

neutral 

Alkaline 

68 

Tuberculous   Meningitis 

neg. 

neutral 

0.01809  or  1.8% 

69 

Tuberculous  Meningitis 

neg. 

neutral 

0.028944  or  2.8% 

70 

Meningoeoecic   Meningitis 

neg. 

neutral 

0.03618or3.6% 

71 

Meningoeoecic  Meningitis 

neg. 

neutral 

0.03618  or  3.6% 

72 

Chronic    Hydrocephalus 

neg. 

neutral 

0.0123012  or  1.2% 

73 

Fulminating  tyjie  Purulent 

Oti- 

tic   Meningitis 

neg. 

neutral 

0.03618  or  3.6% 

71 

Meningism   accompanying  Scar- 

1 

let  Fever 

neg. 

neutral 

0.03618  or  3.6 % 

75 

Tuberculous    Meningitis 

neg. 

neutral 

0.07236  or  1.27c 

tThe  finding  is  untrustworthy  as  free  acidity  was  found  and  upon  tests 
to  determine  its  nature  free  Hydrochloric  acid  was  found,  probably  un- 
cleanliness  in   beaker 

§**This  case  seen  by  the  writer  was  thus  diagnosed.  As  recovery  took 
place  definite  diagnosis  is  still  an  open  question.  During  high  degree  of 
meningeal  symptoms  fluids  were  examined,  fluids  Nos.  50,  50a,  50b.  50c, — 
24  hours  apart.  Fluid  58  few  days  later,  when  meningeal  symptoms  had 
almost    disappeared. 


MENINGITIS. 


139 


It  is  seen  from  the  above  analysis  that  the  cerebrospinal 
timd  was  alkaline  or  amphoteric  in  fluids  obtained  from  cases 
which  were  normal  as  regards  the  meninges,  or  were  not  acute 
inflammatory.  On  the  other  hand  all  the  fluids  obtained  from 
cases  of  meningitides  and  other  diseases  giving  bulbar  symptoms 
similar  to  pressure  symptoms,  presented  an  acidity  of  varying 
degree. 

v.  Jaksch  has  shown  that  the  normal  alkalinity  of  the 
eerebro-spinal  fluid  is  equal  to  20  e.  c.  m.  of  a  n-10  acid  solution. 
If  we  estimate  this  alkalinity  in  terms  of  n-10  sodium  hydroxide 
solution  it  would  be  found  to  be  equal  to  0.07952  grams  in  100 
c.  e.  m.  of  fluid,  or  7.9' ,  .  The  difference  between  this  amount  of 
alkalinity  and  the  amount  of  acidity  found  by  the  writer  in 
diseased  conditions  of  the  meninges,  etc..  is  very  striking. 

In  connection  with  this  study  of  the  reaction  of  the  cerebro- 
spinal fluid  it  is  interesting  to  note  the  observations  made  by 
Andrew  Conned,  who  examined  1000  specimens  of  fluid.  He  finds 
that  the  fluid  mantains  its  alkalinity  in  all  specimens  he  examined. 
but  he  acknowledges  that  the  degree  of  alkalinity  varies  accord- 
ing to  the  nature  and  the  degree  of  the  meningitis.  From  his 
examination  he  concludes  that  the  normal  fluid  possesses  the 
highest,  and  the  turbid  fluid  in  the  earlier  stages  of  acute 
pyogenic  meningitis  the  lowest  degree  of  alkalinity.  The  re- 
actions of  fluids  from  eases  of  tuberculous  meningitis  were  also 
found  to  be  uniformly  alkaline,  but  distinctly  less  so  than  normal* 

In  criticising  these  observations  it  is  to  be  noted  that  Connell 
unfortunately  failed  to  make  exact  estimations  of  the  degree  of 
alkalinity  presented  in  terms  of  known  acidity  as  is  usual  in 
chemical  estimations,  nor  does  he  state  how  soon  after  the  with- 
drawal from  the  body  were  the  examinations  into  reaction 
undertaken. 

That  the  spinal  fluid  undergoes  change — autolytic  and  other 
changes  due  to  the  growth  in  it  of  microbes,  must  be  apparent  to 
all.  The  following  experiments  show  how  such  changes  affect  the 
reaction  and  its  estimation : 

Experiment  No.  7. 

On  Dec.  28,  1911.  Fluid  was  withdrawn  from  a  case  clinically 
diagnosed  as  tuberculous  meningitis.  It  was  found  to  be  alkaline  (not 
neutral)  to  litmus,  and  alkaline  to  phenol-phthalein  solution.  The 
fluid  was  kept  at  room  temperature  to  Dec.  31,  1911,  when  its  reactions 
were  taken  and  it  was  found  to  be  neutral  to  litmus  and  acid  to  phenol- 
phthalein  solution.     This  acidity  was  equal  to  0.043  IS  grams  of  n — 10 

♦Italics   are   mine. 
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HC1  solution  in  100  c.  c.  m.  of  fluid.  The  fluid  was  kept  open  to  the 
air,  at  room  temperature,  until  January  2,  1912,  when  its  reactions 
were  again  found  alkaline  to  litmus  and  to  phenol-phthalein.  Mean- 
while it  had  become  cloudy  from  infection  from  the  air,  where  previ- 
ously it  was  clear. 

]■:.![  i  rimt  at  Xo.  8. 

Fluid  No.  70.  Examined  on  February  9,  1912,  and  found  to  possess 
an  acidity  equal  to  0.03618  grams  of  n/10  HC1  in  100  c.  c.  m.  of 
fluid.  Twenty-four  hours  later  the  acidity  only  equaled  0.010."  84 
gram  of  n/10  HC1  in  100  c.  c.  m.  of  fluid,  a  reduction  in  acidity 
from  3.6%  to  1%. 

Experiment  Xo.  9. 

Fluid  No.  69.  Examined  on  February  9,  1912,  showed  an  acidity 
equal  to  0.028944  grams  of  n/10  HC1  in  100  c.  c.  m.  of  fluid,  while 
twenty-four  hours  later  the  acidity  only  equaled  0.01085  4  grams  of 
n/10  HC1  in  100  c.  c.  m.  of  fluid, — the  reduction  equalling  a  fall  from 

2.8%  to  1%. 

From  these  observations  it  is  concluded  that  in  order  to  obtain  a 
correct  estimation  of  the  reaction  of  the  fluid  it  must  be  examined 
as  soon  as  possible  after  its  withdrawal  from  the  body,  and  if  the 
examination  is  delayed  an  allowance  should  be  made  to  account  for 
the  difference  in  reaction  between  the  time  of  withdrawal  and  the 
time  of  examination.  The  examination  of  all  our  fluids  in  regard 
to  this  reaction  was  thus  always  undertaken  as  soon  as  possible 
after  their  withdrawal,  and  when  the  time  was  extended  beyond  12 
hours  we  excluded  such  from  our  table  given  above. 

Before  returning  to  the  further  consideration  of  our  subject, 
there  is  a  side  problem  in  the  discussion  of  acidosis  as  related  to 
oedema  upon  which  the  writer  may  be  permitted  to  enlarge. 

In  all  Fischer's  experiments  he  used  free  acids  and  estimated 
their}  reaction  upon  the  swelling  of  colloids  (pure  fibrin,  for  ex- 
ample). F.  C.  Goodridge  and  William  J.  Gies  have  taken  excep- 
tion to  Fischer's  assertion  that  an  abnormal  production  or  accumu- 
lation of  acid  in  the  tissues  of  the  body  plays  an  important,  if  not 
the  chief,  role  in  the  production  of  oedema.  Fischer  answers  the 
criticism  of  Goodridge  and  Gies  by  showing  that  these  authors  baso 
their  criticism  on  false  premises  because  of  the  fact  that  fibrin 
threads  which  they  suspended  in  such  colloidal  solutions  as  gela- 
tine, peptone  solution,  egg-white,  blood,  milk  and  meat  juice  do  not 
swell  visibly  on  the  addition  of  acid  to  these  solutions  until  this  is 
added  up  to  the  point  where  it  is  "free''  in  the  solution.  Fischer 
calls  attention  to  the  fact  that  when  these  authors  add  acid  to  the 
colloidal  solution  in  which  they  immerse  their  fibrin  threads,  they 
increase  the  hydration  by  this  means, — not  of  the  fibrin  thread,  but 
of  the   colloidal  solution    (they  give  this  the  "edema")    as  they 
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would  find  if  they  measured  its  viscosity.  Up  to  a  certain  point 
maximum  hydration  under  the  influence  of  the  acid;  the  addition 
of  the  acid  would  therefore  tend  to  pn  vi  nt  the  fibrin  from  absorb- 
ing water.  Only  if  acid  got  into  it  and  free  water  were  available 
could  the  fibrin  thread  be  expected  to  swell   (Martin  H.  Fischer  . 

In  a  personal  communication  Fischer  writes  that  the  experiments 
of  Bauer  are  also  incorrect.  Bauer  found  a  dt  <  r<  as<  in  the  swell- 
ing of  the  brain  and  spinal  cord  on  adding  an  acid.  Fischer, 
criticising  these  experiments,  finds  that  Bauer  worked  with  stale 
(6 — 2-t  hours  old)  brain  and  cord,  and  thus  the  acidity  of  this  plus 
what  Bauer  added  exceeded  the  optical  swelling  point  of  nervous 
tissue.  In  addition,  the  presence  of  precipitation  effects  also  tend 
toward  a  dehydration  which  Bauer  failed  to  recognize  and  accord 
significance. 

For  the  writer's  part,  he  thinks  Fischer's  standpoint  well  taken, 
and  to  estimate  the  amount  of  swelling  which  the  cerebro-spinal 
fluid  of  itself, — and  under  the  circumstances  of  an  acidity  which 
was  not  fret  acidity — could  bring  on  he  performed  the  following 
-cries  of  experiments  which,  although  not  distinctly  concerning 
our  problem,  yet  have  an  important  bearing  on  this  controversy  of 
oedema  in  general,  and  additionally  is  of  interest  in  our  study  of 
cerebral  oedema. 

Conceding  the  given  acidity  in  the  fluids  from  meningitis  to  be 
of  the  "combined  variety."  will  pure  fibrin  (colloid  swell  in  it.' 
To  answer  this  question,  an  equal,  measured  amount  of  pure  fibrin 
was  placed  in  four  specially  constructed  test  tubes  upon  whose  side 
a  scale  of  measurement  was  placed  so  that  at  a  glance  the  incr 
in  volume  of  the  fibrin  could  be  read,  and  recorded. 

In  each  of  the  four  test  tubes  equal  quantities  of  cerebro-spinal 
fluid,  sodium  hydroxide,  hydrochloric  acid,  and  sterile  distilled 
water  were  respectively  placed.  Readings  were  taken  of  the  in- 
crease in  volume  of  the  fibrin  at  stated  intervals.  Needless  to  say, 
the  acidity  of  the  cerebro-spinal  fluid  created  a  swelling  of  the 
fibrin,  more  than  the  fibrin  swelled  in  distilled  water,  and  this  re- 
action took  place  in  spite  of  the  fact  that  the  cerebro-spinal  fluid 
was  a  colloid  in  itself  and  it.  too.  must  have  been  in  a  state  of  in- 
creased viscosity.  The  results  of  the  experiments  are  shown  in 
Table  II,  III  and  IV. 
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Tubh   II.     K.i  i"  riiin  nt  No. 


Height    in    in.    in.    of    the    swollen 

Nature    nt'    Fluid    Tested        [Original  j  fibrin,    at    designated    time 

Volume         .'>  hours  0  hours      I     24  hours 


Fluid— 


0.028944   grains    HC1 

10 

20.25 

20. 511 

20.75 

n/10   XaOH 

10 

(iO.OO 

70.00 

70.75 

n/10  HC1 

10 

50.00 

50.00 

50.00 

Sterile,   distilled  water 

10 

20.00 

20.50 

20.50 

Table  III.     Expt  riment  No.  Jl. 


Nature   of   Fluid    Tested 


Original 
Volume 


Height    in    m.    m.    of    the    swollen 
fibrin,    at    designated    time 


Fluid— 

0.02S944  grains'  HC1 

10 

20.50 

20.75 

20.75 

u    10   XaOH    solution 

10 

40.00 

50.00 

.-o.oo 

Sterile,    distilled    water 

10 

10.25 

10.50 

1 0.50 

Table  IV.     Experiment   Xo.  12. 


Org-1 

Height  in  m.  in.  of  the  swollen  fibi  in 

at  deSlg- 

Nature  of  Fluid  Tested 

Vol. 

nated  time 

| 

V2  hour 

1  hour      1 1-2  his.      72  his. 

108  his. 

Fluid— 

.0123012   grams   HC1 

10 

10.25 

10.50         10.75 

20.25 

20.00 

Ditto  .03618  grams 

1     10 

10.50 

20.00         20.00 

20.75 

20.  ,5 

u/100    XaOH    sol. 

1   io 

20.00 

20.2-",         20.50 

20.5(1 

20.50 

n/100  HC1  sol. 

10 

10.75 

20.00     j     20.00 

20.00 

20.00 

Sterile,    distilled    water 

1   io 

10.75 

10.75    |     10.75 

10.75 

10.75 

From  these  experiments  it  is  seen  that  fibrin  (colloid)  swells 
most  in  the  cerebro-spinal  fluid  with  the  highest  amount  of  com- 
bined acidity.  The  reactions  are  somewhat  slower  than  when  free 
acids  are  tosted  out,  and  with  which  we  made  comparisons.  Fur- 
thermore, at  the  end  of  12  hours  the  fibrin  partly  goes  into  solution 
in  the  tubes  with  the  free  acidity.  During  these  experiments  care 
must  he  exercised  to  protect  against  extraneous  infection. 

While  the  writer  does  not  base  any  final  conclusions  on  the  ex- 
periments here  detailed  (subsequent  work  will  be  reported)  he 
thinks  they  at  least  are  indicative  of  the  correctness  of  Fischer's 
contentions. 

One  other  series  of  experiments  must  he  mentioned  here  and  de- 
tailed, because  of  their  bearing  on  the  question  of  "combined 
acidity"'  and  its  relation  to  the  production  of  oedema. 

To  estimate  the  amount  of  combined  acidity  whieh  body  tissues 
can  produce  without  bacterial  infection,  and  to  estimate  the  amount 
of  oedema  such  combined  acidity  is  capable  of  producing  in  a  given 
interval  of  time,  the  following  was  done: 
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Experiment  No.  13. 

A  kidney  was  removed  from  an  herbivorous  animal  (rabbit)  under 
sterile,  aseptice  precautions,  and  sectioned  and  placed  in  sterile  test- 
tubes  and  covered  with  sterile  blood  serum,  whose  reaction  previously 
estimated  was  found  to  be  distinctly  alkaline.  The  surface  of  the 
blood  serum  was  covered  with  sterile  alboline  to  exclude  air,  the  tissues 
were  left  about  ten  days  and  then  the  reaction  was  taken.  The  reaction 
is  now  found  to  be  neutral  to  litmus  paper  and  acid  to  phenol- 
solution.  The  acidity  equaled  .094068  grams  of  HC1  in  100  c.  c.  m. 
of  Fluid  Specimen.     Culturally  the  specimen  is  sterile. 

As  in  the  previous  given  experiments  with  the  spinal  fluid,  four  test 
tubes  are  now  filled  with  equal,  measured  amounts  of  pure  fibrin 
(powdered)  and  to  this  was  added  respectively  kidney-blood-serum, 
n/100  HC1,  n/100  NaOH,  and  sterile  distilled  water.  The  details  of 
the  increase  in  the  fibrin  volume  is  as  follows  in  Table  V. 

Table  V.     Experiment  Xo.  13. 


|  Height 

in  m.  m. 

of  fibrin 

volume 

Fluid  Tested. 

[Original 

at  specified  time. 

Volume.  V2  hour. 

|  36  hrs. 

|  48  hrs. 

|  72  hrs. 

Sterile,    distilled    water 

|       10.      |    10.50 

1    10.33 

|    10.75 

|   20.00 

n/10  HC1  solution 

10.      |    30.00 

|    40.00 

|    50.25    | 

50.00* 

n/10  NaOH  solution 

|        10.      |    30.00 

j    40.00 

j    40.25 

40.50* 

Fluid  from  autolized  kidney 

|        10.      |    20.00 

|    20.25 

|    20.25    | 

80.00* 

*Fibrin  was   dissolved   partly. 

This  experiment  was  repeated  with  similar  results,  although  the 
individual  details  of  the  figures  differed, — on  the  whole  it  proved 
what  the  colloidal  eerehro-spinal  fluid  had  shown,  e.  g.,  that  a 
swelling  of  fibrin  was  obtained  in  accordance  with  the  proportion 
of  acidity  present,  and  the  reaction  takes  place  in  spite  of  the  fact 
that  the  acidity  is  of  the  combined  variety,  the  autolized  kidney- 
blood-serum  having  previously  been  tested  for  free  acidity  and 
found  to  be  negative.  The  reactions  were  again  shown  as  slower 
in  their  onset  than  the  fibrin  reaction  to  free  acidity.  Available 
water  seems  a  necessity. 


Summarizing  the  evidence  thus  adduced,  we  find, — that  in  men- 
ingitides  there  is  presented  a  condition  of  "Combined  Acidity"  in 
tin  cerebrospinal  fluid  which  interacts  on  the  colloids  of  the  brain 
and  the  investing  membrane  and  adds  to  the  viscious  cycle  of 
events  by  producing  an  oedema  of  these  tissues,  which  oedema  is 
still  further  increased  by  the  interference  in  the  oxygenation  of  the 
central  nervous  svstem. 


Returning  now  to  the  more  immediate  consideration  of  our  sub- 
ject, and  having  shown  that  an  immediate  examination, — after  its 
withdrawal  from  the  body — of  the  cerebro-spinal  fluid  from  cases 
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of  meningitides  evidences  an  acidity  which  results  in  an  oedema  of 
the  brain  tissues  and  the  tissues  of  the  meninges,  it  follows  that 
the  swelling  of  these  tissues  necessarily  must  present  obstacles  to 
the  circulation  of  the  cerebro-spinal  fluid. 

The  meningeal  tissues  include  the  Pacchionian  bodies,  which  act 
as  the  entrance  gate  for  the  fluid  from  the  subdural  and  sub- 
arachnoidal space  into  the  venous  blood  system.  In  the  child  these 
bodies  are  not  present  during  the  period  of  life  when  the  fontanelles 
are  open.  When  these  close,  and  the  "givi  of  I  In  scalp"  is  re- 
moved by  the  deposit  of  bone  closing  the  cranial  sutures  and  the 
fontanelles,  then  these  spongy  villi  are  developed,  and  expand  and 
contract  with  the  heart  and  respiratory  rhythm  as  a  sort  of  "break- 
pump,"  regulating  the  flow  of  the  fluid  from  the  cranial  spaces 
into  the  lacunae  and  blood  sinuses.  In  the  child  their  absence  is 
significant  during  the  period  when  the  skull  itself  is  yielding  to  the 
pulsations  caused  by  the  heart  beat  and  respiratory  rhythm.  So 
far  as  the  writer  is  aware,  no  one  has  heretofore  explained  this 
significant  feature  of  the  Pacchionian  bodies  and  the  function  they 
perform,  and  the  explanation  of  the  substitute  for  their  absence  in 
the  infant. 

A  change  in  the  consistency  (thickening)  of  the  delicate  mem- 
branes of  the  Pacchionian  bodies  conceivably  acts  as  a  hindrance 
to  the  passage  through  these  membranes  of  the  fluid,  just  as  the 
wheal  following  an  insect  bite,  producing  a  local  oedema,  prevents 
blood  from  getting  into  the  infected  area  for  a  time.  Microscopical 
examination  of  these  bodies,  taken  from  a  case  of  purulent  menin- 
gitis— of  traumatic  origin — examined  by  the  writer,  demonstrated 
an  increase  in  the  swelling  of  the  fibres  of  the  connective  tissue 
elements,  plus  a  round  cell  infiltrate,  besides  a  swelling  and  granula- 
tion of  tlie  cell-elements  thus  substantially  giving  the  physical  evi- 
dence of  the  oedema  of  the  Pacchionian  bodies.  From  the  experi- 
mental work  in  the  previous  section  of  this  article,  the  amount  of 
disturbed  functional  activity  which  may  result  from  a  simple  stasis 
of  the  cerebro-spinal  fluid  is  shown  to  be  considerable.  How  much 
more  pronounced,  therefore,  will  the  symptoms  from  the  compres 
sion  of  the  blood  supply  to  the  brain  substance  appear  when  not 
only  the  acidosis  of  this  organ  but  also  an  accumulation  of  the  cere- 
brospinal fluid  takes  place  to  add  its  vicious  quota  to  the  factors 
already  present  in  the  compression  elements  in  meningitides. 

Furthermore,  it  has  already  been  shown  that  in  anaemia  of  the 
brain  an  increase  in  the  amount  of  cerebrospinal  fluid  is  demon- 
strable, and  from  the  observation  of  Araki  and  Zillensen  we  learn 


MENINGITIS. 


145 


that  the  production  of  lactic  acid  occurs  in  animals,  no  matter  how 
the  lack  of  oxygen  is  produced.  One  might  enlarge  further  on  this 
theme  of  lactic  acid  formation  in  the  tissues  under  the  influence  of 
lack  of  oxygenation, — or  under  conditions  of  stress  of  excessive 
function,  as  in  forced  work,  athletics,  etc., — states  of  affairs  in 
which  metabolic  products  are  produced  faster  than  their  removal 
— but  the  physiological  and  bio-chemical  text  books  give  all  this 
data  and  those  interested  are  referred  to  the  works  of  Abderhalden. 
Ilammersten,  and  Halliburton  for  this  information.  The  writer 
will  have  occasion  below,  when  discussing  the  significance  of  his 
chemical  findings  in  cases  of  meningitides,  to  briefly  detail  some  of 
the  observations  extant  on  lactic  acid  formation.  Here  he  will  only 
give  the  results  of  examinations  made  on  spinal  fluids  to  show  that 
lactic  acid  was  demonstrated  in  the  fluids  from  meningitides.  The 
relationship  of  the  acidity  of  the  fluids,  and  the  relative  amounts  of 
lactic  acid  found  in  the  varying  degrees  of  meningeal  symptoms, 
must,  for  the  present,  remain  unanswered,  as  the  data  presents 
factors  requiring  further  inquiry,  on  the  results  of  which  reports 
will  be  subsequently  made.  P'or  the  present  no  conclusions  are 
drawn,  except  to  say  that  the  acid  was  found  and  give  an  ap- 
proximate estimation  of  its  amount  in  the  given  case. 

The  writer  modified  the  Uffelman  reagent  to  give  an  approximate 
chemical  estimation  of  the  amount  of  the  lactic  acid  present  in  the 
given  specimen.     The  method  employed  consisted  in  the  following : 

Standardize  the  Uffelman  reagent  as  follows : 

5%   Ferric-chloride  solution,  1  part 

1%  Carbolic  Acid  solution,  5   parts 

Mix  these. 

To  this  solution,  thus  standardized,  the  cerebro-spinal  fluid  is 
added  drop  by  drop  from  a  small  pipette,  and  the  first  tinge  of  a 
yellowish  color  observed  as  the  drop  enters  the  reagent  is  noted. 
Fluids  which,  upon  the  addition  of  one  drop,  show  the  yellow  color 
in  the  reagent  is  marked-j-1  ;  if  two  drops  are  required  to  produce 
the  reaction  it  is  marked -f- 2,  three  drops-4-3,  etc.,  etc. 

Reactions  occurring  with  one  drop  up  to  three  drops  of  fluid  are 
designated  "Marked  Amount";  when  it  requires  from  four  to  six 
drops  to  produce  the  reaction  they  are  designated  "Moderate  in 
Amount,"  and  when  from  six  to  ten  drops,  or  more,  of  fluid  is  re- 
quired to  produce  the  reaction  it  is  designated  as  a  "Trace,"  "Faint 
Trace,"  etc.  In  this  way  a  rapid  approximate  quantitative  estima- 
tion is  possible. 
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In  the  following, — Table  VI. — is  given  the  results  of  our  analysis 
of  34  fluids  for  the  presence  of  optically  active  lactic  acid. 

The  evidence  thus  far  produced  shows  that  the  predominance  of 
the  pressure  symptoms  as  found  in  raeningitides  is,  in  a  large  meas- 
ure due  to  a  state  of  oedema  of  the  cerebral  and  meningeal  tissues 

TABLE  VI. 
Lactic  Acid  Estimation  of  Thirty-four  Cerebro-Spinal  Fliuds. 


Drops 

No. 

Diagnosis. 

Required. 

Designates. 

41 

Anterior  Poliomyelitis 

0 

None 

42 

Meningococcus  Meningitis 

o 

None 

45 

Anterior  Poliomyelitis 

o 

None 

46 

Tuberculous   Meningitis 

+ 

2 

Marked 

47 

Tuberculous  Meningitis 

+ 

2 

Marked 

48 

Tumor   (T.  b.  c. )    Cerebellum 

+ 

5 

Moderate 

49 

Cerebro-spinal  Rhinorrhea* 

+ 

5 

Moderate 

50a 

Cerebral  Embolism 

+ 

1 

Marked 

50b 

Cerebral  Embolism 

_j_ 

2 

Marked 

50c 

Cerebral  Embolism 

+ 

2 

Markerl 

51a 

Tuberculous  Meningitis 

+ 

3 

Marked 

52 

Meningococci   Meningitis 

+ 

3 

Marked 

54 

Purulent    (otitic)    Meningitis 

+ 

5 

Moderate 

55 

Anterior  Poliomyelitis 

+ 

1 

Marked 

56 

Amaurotic  Family  Idiocy 

+ 

1 

Marked 

57 

Purulent    (otitic)    Meningitis 

+ 

2 

Marked 

58 

Cerebral  Embolishf 

+ 

9 

Trace 

59 

Tuberculous  Meningitis 

+ 

8 

Trace 

60 

Tuberculous  Meningitis  (staring  picture) 

+ 

2 

Marked 

61 

Chronic  Hydrocephalus 

+ 

9 

Trace 

62 

Chronic  Hydrocephalus 

+  10 

Trace 

63 

Meningism* 

+  10 

Trace 

64 

Otitic — post-operative  sepsis 

+ 

5 

Moderate 

65a 

Meningococcic   Meningitis 

+ 

2 

Marked 

66 

Meningism* 

+  10 

Trace 

67 

Meningococcic   Meningitis^ 

+ 

8 

Trace 

68 

Tuberculous  Meningitis 

+ 

5 

Moderate 

68 

Tuberculous  Meningitis 

+ 

2 

Marked 

70 

Meningococcic  Meningitis 

+ 

2 

Marked 

71 

Meningococcic   Meningitis 

+ 

1 

Marked 

72 

Chronic   Hydrocephalus 

+  14 

Trace 

73 

Purulent  (otitic)   Meningitis! 

+ 

1 

Marked 

74 

Meningism,  accompanying  scarlet  fever 

+ 

6 

Trace 

75 

Tuberculous  Meningitis 

+ 

8 

Trace 

♦Patient   bedridden   with    acute   attack   of    rheumatism    at    time    fluid   was 

tSame  case  as   50a,   50b,    50c, — now  meningeal   symptoms   have  abated. 

**Meningeal  symptoms,  which  rapidly  and  spontaneously  disappeared. 
No  signs  of  meningitis. 

§  Fluid  obtained  during  end  of  2nd  week  when  recovery  apparent,  scn- 
sorium  almost  clear. 

tFulminating  type, — death   in   two   days  from  onset. 


This  oedema  is  the  result  of  an  acidosis,  evidenced  "Hnically  by  the 
varying  degree  of  acidity  found  in  the  cerebro-spinal  fluid  obtained 
through  lumbar  puncture,  and  although  no  attempt  is  made  at  this 
time  to  co-relate  the  degree  of  pressure  symptoms  to  the  degree  of 
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acidity  found,  yet  the  latter  seems  to  bear  a  definite  relationship  to 
the  former,  and,  finally,  in  the  cases  which  clinically  present  the 
more  stormy  picture  of  disturbances  of  the  sensorium,  larger 
amounts  of  lactic  acid  are  demonstrable  in  the  spinal  fluid. 


IV. 

In  the  preceding  section  we  were  mostly  concerned  with  a 
study  of  the  factors  producing  pressure  symptoms,  and  their 
under-lying  physico-chemical  causes.  It  is  now  desirable  to  take 
up  another  aspect  of  the  symptom-complex  and  discuss  this 
second  aspect  of  our  problem  in  terms  of  factors  common  to  all 
meningitides. 

The  casual  relationship  of  pathogenic  micro-organisms  t<> 
meningitides  has  long  been  established,  and  the  result  of  the  vast 
amount  of  labor  expended  in  isolating  and  recognizing  these 
pathogenic  bacteria  is  accepted  here  without  question.  A  rich 
and  growing  literature  attests  the  work  performed,  and  those 
interested  in  this  aspect  of  meningitis  are  referred  to  special 
works  on  the  bacteriology  of  this  disease.  Good  resumes  are  to 
be  found  in  the  monographs  of  Hasslauer.  Kopetzky.  Elser  and 
Huntoon.  of  these  micro-organisms,  their  method  of  isolation, 
cultural  eharaeteristh  s.  as  well  as  their  diagnostic  significance 
when  demonstrable  in  the  cerebro-spinal  fluid. 

For  the  consideration  of  the  questions  we  are  about  to  present, 
the  mere  presence  of  pathogenic  micro-organisms  in  the  fluid  from 
the  central  nervous  system  is  of  smaller  moment. — excepting 
their  demonstration  as  a  diagnostic  aid — than  the  realization  that 
the  disease  we  are  endeavoring  to  study  is  a  succession  of 
changes  in  the  tissues,  generally  resulting  from  the  growth  within 
them  of  pathogenic  microbes.  In  other  words,  the  fact  of  impor- 
tance to  us  here  is  the  recognition  that  meningitis  is  the  picture 
of  an  interaction  between  the  tissues  of  the  central  nervous  system 
and  the  micro-organisms,  and  it  is  this  interaction  which  in  part 
produces  the  additional  (dements  of  our  clinical  picture.  This 
interaction  results  in  a  destruction  of  tissue  cells  on  the  one  hand, 
and  the  production  of  toxins  and  ptomaim  on  the  other  hand, 
and  it  is  the  recognition  of  these  two  factors  which  concern  us 
mostly  in  this  section. 

To  render  comprehension  of  our  argument  easier,  we  again 
present  the  conclusions  arrived  at  first,  and  then  the  facts  at 
hand  which  are  found  to  substantiate  this  conclusion. 
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Tht  result  of  pathogenic  bacterial  growth  in  the  central  nervous 
system  is  evidenced  by  tht  early  disappearance  of  the  carbohydrate 
element  in  the  cerebrospinal  fluid,  and  tht  presence  in  its  plact  <>i 
nitrogenous  products,  tht  result  of  tissut  destruction.  These  two 
factors,  particularly  the  latter,  produce  those  symptoms  of  general 
intoxication  which,  in  addition  to  tht  pressure  symptoms,  makt  up 
tlie  clinical  picture  of  meningitis. 

Before  proceeding  directly  to  the  subject  matter  of  this  section, 
a  few  general  considerations  relative  to  the  activity  of  bacteria 
in  the  tissues  are  in  order. 

The  products  manufactured  by  micro-organisms  vary.  Among 
the  substances  produced  in  the  decomposition  of  animal  tissue-. 
more  particularly  from  what  we  call  putrefactive  action  of  bacteria, 
are  a  class  of  chemical  bodies  of  a  basic  nature.  To  this  class 
belong  the  alkaloidal  group  we  term  ptomaines  (Selmi,  Brieger,  and 
Gautier).  Certain  of  these  are  poisonous,  designated  as  toxins. 
These  same  substances,  in  addition  to  those  produced  as  products 
of  decomposition  of  protein  elements  of  the  tissues  (but  not  neces- 
sarily of  bacteria]  origin)  as  the  result  of  metabolic  tissue  changes, 
and  termed  by  Gautier  It  ucomaines,  are  accumulated  in  the  cerebro- 
spinal fluid  and  produce  their  poisonous  effect  not  only  on  the  cells 
of  the  brain  tissue  but,  by  their  dissemination  through  the  blood 
into  which  they  arc  carried  by  the  cerebro-spinal  fluid,  they  affect 
the  whole  body.  These  effects  are  to  lie  found  in  the  state  of  ner- 
vousness, depression,  photophobia,  sleeplessness,  hallucinations, 
active  delirium,  prostration  and  even  coma.  Such  symptoms  corre- 
spond with  nervous  disturbances  set  up  by  other  toxic  agents,  and 
can  be  reproduced  experimentally  by  the  intravenous  injection  of 
the  sterile  culture  fluids  of  bacteria,  or  products  of  growth  of  specific 
microbes  (Adami). 

Furthermore,  there  is  evidence  that  bacterial  toxins  are  capable 
of  acting  directly  upon  the  nervous  system.  Examples  of  this  are 
found  in  the  recent  work  of  Flexner  and  Lewis,  and  Landstemer 
and  Popper,  in  connection  with  the  virus  of  anterior  poliomyelitis : 
and  the  findings  of  Bainy  of  a  direct  histologically  demonstrable 
change  in  the  cells  of  the  spinal  cord  in  diphtheria  ;  while  the  older 
work  of  Bansom  and  Archibald  in  regard  to  the  effects  of  tetanus 
toxin,  and  that  of  Di  Yestea  and  Zagari  in  regard  to  rallies  are 
also  examples  in  point. 

The  activity  of  bacteria  is  of  two  kinds,  designated  fermentative 
and  putrefactive.  Both  these  terms  are  generic,  indicating  microbic 
activity  upon  two  distinct  types  of  organic  compounds,  namely  the 
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carbohydrates  (and  related  compounds"1  and  the  nitrogenous  bodies. 
Many  bacteria  are  capable  of  both  kinds  of  activity  (Kuhn,  Kendall, 
and  others). 

Kendall  draws  attention  to  two  distinct  processes  oecuring  in 
every  fermentation  by  bacterial  activity,  viz. :  1.  Destruction 
of  carbohydrates,  containing  no  nitrogen.  2.  The  metabolism 
of  nitrogenous  substances  which  all  microorganisms  need  in  their 
dietary. 

In  putrefaction  the  protein  elements  are  destroyed,  and  Kendall 
finds  it  very  difficult  to  distinguish  between  the  widespread  break- 
down of  protein,  the  essential  factor  of  the  process,  and  the  very 
limited  utilization  of  protein  by  the  bacteria  for  purely  dietary 
purposes.  Further,  as  this  observer  points  out,  in  the  last  analysis, 
both  fermentation  and  putrefaction  are  enzyme  phenomena,  differ- 
ing slightly  only  from  the  digestive  processes  in  man. 

The  above  terms, — fermentative  and  putrefactive  bacterial 
activity, — are  to  be  limited  to  the  specific  action  of  micro-organ- 
isms, or  enzymes,  elaborated  by  them.  Together  these  terms  rep- 
resent the  most  fundamental  phenomena  of  bacterial  metabolism 
(Kendall). 

From  the  work  of  Lyons  and  Cramer,  Dryfus,  Nashimura, 
Duclaux,  Xagle  and  others,  it  is  shown  that  bacteria  vary  in 
qualitative  composition,  and  elaborate  differing  compounds, 
depending  upon  the  composition  of  the  media  in  which  they  are 
grown.  Kendall  concludes  that  he  believes  that  there  is  little 
doubt  that  the  bacteria  is  directly  influenced  by  the  presence  or 
absence  of  utilizable  carbohydrates.  Further,  from  the  observa- 
tions of  Bienstock.  Kuhn,  Charrin,  Bouchard,  Woodhead,  Wood 
and  others,  this  predilection  for  the  sugars  creates  a  certain 
antagonism  between  the  bacteria. 

The  metabolism  of  those  bacteria  which  destroy  carbohydrates 
is  such  that  it  does  not  produce  harmful  effects  on  the  tissues  so 
long  as  there  is  available  carbohydrate,  whilst  those  bacteria 
whose  metabolism  requires  protein  create  toxins  (products  of  the 
/NIT,  Aminen-alkaloid-ptomaine  group).  Further  evidence  along 
these  lines  is  presented  by  the  classical  work  of  Theobald  Smith 
in  his  observations  on  diphtheria  bacillus  and  its  production  of 
toxins,  who  found  that  the  toxins  were  produced  only  in  the 
absence  of  sugars  from  the  culture  media.  He  found  the  presence 
of  even  small  amounts  of  dextrose  prevented  the  diphtheria 
bacillus  from  attacking  protein.    And  so  examples  might  be  multi- 
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plied*.  In  a  subsequent  communication  the  writer  hopes  to 
develop  the  special  bearing  these  findings  have  on  another  aspect 
of  the  problem  of  meningitis.  This  part  of  the  work  is  unfinished, 
as  yet.  and  it  suffices  for  our  present  purposes  to  accept  the  gen- 
eralization of  Kendal]  and  others,  and  from  it  formulate  a  general 
law  to  the  effect  that  tin  toxicity  of  the  bacterial  infection  is 
dependent  on  th(  protein  destruction  which  accompanies  it, 
and  to  the  disappearance  of  available  carbohydrate  from  the 
media  in  winch  the  microbes  are  propagated.  In  passing  it  is  to 
be  remarked  that  there  are  bacteria  which  specifically  have  a 
predilection  for  the  nitrogenous  elements  in  the  media  of  growth, 
yet  in  its  applicability  the  above  stated  general  law  holds  good 
nevertheless. 


Returning  now  to  the  more  immediate  consideration  of  our 
subject,  attention  is  directed  to  the  presence  in  the  normal 
eerebro-spinal  fluid  of  a  carbohydrate,  which  for  a  long  time  has 
been  the  subject  of  controversy  and  investigation. 

According  to  Halliburton  the  normal  fluid  contains  a  substance 
in  it  which  reduces  the  copper  of  Fehling's  solution.  For  some 
unknown  reason,  this  substance  does  not  readily  give  the  fer- 
mentation test  with  yeast.  It  was  thought,  therefore,  for  a  long 
time  that  it  could  not  be  a  sugar.  Halliburton  believed  it,  at  first, 
to  be  an  aromatic  body  allied  to  pyrocatechin.  v.  Jaksch  thought 
it  to  be  isomaltose  (?).  Nowratski,  however,  demonstrated  it  to 
be  a  dextrose,  a  conclusion  which  Halliburton  accepts,  and  Ham- 
mersten  and  all  others  now  generally  believe. 

Most  authorities  have  utilized  the  reduction  of  Fehling's  solu- 
tion to  demonstrate  its  presence,  and  in  the  examinations  which 
are  herewith  recorded  the  writer  at  first  used  the  Fehling  solu- 
tion as  a  control,  but  in  the  later  examinations  almost  exclusively 
used  the  Benedict  re-agent,  as  hereafter  described. 

Having  obtained,  through  the  courtesy  of  Dr.  M.  D.  Kaplan  of 
the  Neurological  Institute,  N.  Y.  City,  specimens  of  normal  fluid*, 
and  having  under  observation  a  case1  of  eerebro-spinal  rhinorrhea. 
in  addition  to  withdrawing  normal  fluid  from  a  patient  to  relieve 
an  intense  tinnitus,  the  writer  was  in  a  position  to  determine  the 


*Full  bibliographies  and  experimental  details  on  these  and  similar  ob- 
servations are  found  in  Kendall  and  Kuhn's  works,  to  which  the  reader  is 
referred. 

♦Fluids  drawn  from  patients  for  diagnostic  purposes  in  diseases  other 
than  acute  pyogenic  meningeal  infection,  for  Wasserman  reactions,  etc., 
and  found   to  contain  no  bacterial   flora,   nor  any  cellular  elements. 
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presence  of  a  copper  reducing  body  in  all  the  normal  fluids 
examined,  v.  Jaksch  places  the  amount  of  this  body  at  from 
.•Hi  to  .<!S',  in  an  average  of  20  specimens  examined,  titrating 
against  a  standardized  Pehling's  solution.  The  writer's  figures 
do  not  place  the  presence  of  this  carbohydrate  so  high,  finding  it 
between  .02 — .04',;  in  8  examinations  made.  The  writer  believes 
the  amount  varies  as  the  needs  of  the  central  nervous  system  for 
this  carboyhydrate  require,  and  hence  the  differing  findings  from 
quantitative  analysis. 

For  the  purposes  of  my  analyses  the  reagent  recently  published 
by  Dr.  Stanley  R.  Benedict  of  Columbia  University  was  employed. 
His  reagent*  is  a  very  delicate  one,  much  more  specific  than  the 
Pehling's  solution  in  that  it  is  not  reduced  by  many  non-carbohy- 
drate substances  which  readily  enough  reduce  copper  in  the  pres- 
ence of  strong  alkali. 

The  presence  of  a  dextrose  in  the  normal  eerebro-spinal  fluid 
being  thus  established  as  a  physiological  fact,  and  bearing  in  mind 
the  arguments  presented  above  regarding  the  predilection  of  most 
bacteria  for  carbohydrate  diet  where  such  is  available,  we  are  not 
surprised  to  find  that  with  the  onset  of  acute  bacterial  infection  of 
the  eerebro-spinal  fluid  and  the  central  nervous  system,  that  the 
examination  of  the  fluid  so  withdrawn  by  lumbar  puncture  shows 
an  absenci  of  this  copper  reducing  substance.  The  absence  of  this 
copper  reducing  substance  in  acute  infection  of  the  meninges  has 

*Benedict    Reagent   for    Quantitative   Analysis: — 

Copper  sulphate  (pure  crystals ) ,  18.  c.  c. 

Sodium  carbonate   (crystalized  i.  200.  c.  c. 

Sodium  or  Potass.  Citrate,  200.  c.  c. 

Potass,  sulphocyanate,  125.  c.  c. 

5%  solution  potass,  ferro-cyanid.,  5.  c.  c. 

Distilled  water  to  make  total  volume,  1,000.  c.  c. 

With  the  aid  of  heat  dissolve  the  carbonate,  citrate  and  sulphyocy- 
anate  in  about  800  c.  c.  water,  filter.  Dissolve  the  copper  sulphate 
separately  in  100  c.  c.  water  and  pour  solution  slowly  into  the  other 
liquid  with  constant  stirring.  Add  the  ferro-cyanide  solution,  cool, 
and  dilute  to  exactly  one  litre.  The  copper  salt  only  need  be  exactly 
weighed.  2  5  c.  c.  of  this  reagent  are  reduced  by  50  mg.  of  carbo- 
hydrate (glucose,  dextrose,  etc.) 

Benedict  "Reagent  for  Qualitative  Analysis: — 

Copper  sulphate  (pure  crystals),  17.3  gm.  or  c.  c. 

Sodium  or  potass,  citrate,  173.0  gm. 

Sodium  carbonate  (crystals),  200.0  gm. 

Distilled  water  to  make  1,000.0  gm. 

The  copper  sulphate  should  be  separately  dissolved  and  added  to 
the  solution  of  the  mixture  of  the  other  ingredients. 
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been  demonstrated  by  Andrew  Council,  M.  I).,  Kaplan  and  others 
Its  signifieanee  as  one  of  the  earliest  diagnostic  factors  has,  however, 
not  received  the  recognition  which  it  should,  especially  where  differ- 
ential diagnosis  between  meningeal  symptoms — meningisms — and 
true  meningitic  inflammation  is  sought. 

Furthermore,  as  far  as  the  writer  is  aware,  no  one  has  heretofore 
offered  even  a  plausible  explanation  of  its  disappearance  in  the 
acute  bacterial  infections  of  the  meninges. 

From  the  observation  of  a  thousand  cases,  and  examinations  to 
determine  the  presence  or  absence  of  this  copper  reducing  body  in 
meningitis  Connell  reaches  the  following  conclusions: — that  it  is 
always  absent  in  the  acute  infections:  that  it  reappears  as  the 
bacterial  organisms  disappear  from  the  fluid,  and,  with  the  ex- 
ception of  tuberculous  meningitis,  its  reappearance  in  subsequent 
examinations  of  the  fluid  affords  the  readiest  means  of  ascertain- 
ing the  progress  of  the  disease.  In  tubercular  meningitis,  unless  the 
onset  is  very  acute  the  writer  does  not  consider  it  a  reliable  test, — 
a  conclusion  which  Connell 's  observations  substantiate. 

That  the  presence  of  this  carbohydrate  body  remains  unaffected 
in  mental  states  which  are  not  the  result  of  acute  bacterial  causa- 
tion, the  observations  of  Cavazzini.  Schaefer,  Zdarek  and  Panser 
demonstrate.  The  writer  found  it  present  in  the  following  condi- 
tions, all  of  which  were  accompanied  with  meningeal  symptoms. 


Table  Til.     Copper 

Hi  duct  ion   Was 

Present. 

X 

umber  of  Cases 

Disease. 

Examined. 

Eclampsia, 

1 

Delirium  Tremens, 

2 

Concussion  of  Brain. 

1 

Chronic  Tuberculous  Meningitis. 

5 

Anterior  Poliomyelitis, 

4 

Tubercle  of  Cerebellum, 

1 

Cerebral  Embolism,    (in   different 

examinations 

of 

same  patient) 

3 

:Meningococcic   Meningitis, 

2 

Meningism, 

4 

Hydrocephalus, 

3 

Otitic  Sepsis, 

1 

Examinations, 
**Late  in  the  disease  when   recovery  was  on  hand. 


In  regard  to  the  above  table  (VII)  two  facts  are  called  to  mind. 
In  tubercular  meningitis,  only  in  those  eases  where  the  onset  was 
gradual  and  the  clinical  picture  slowly  unfolded,  was  the  copper 
reducing  bodv  found. — in  those  cases  with  sudden  onset  and  a 
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stormy  clinical  picture,  this  body  was  absent.  In  the  late  stages 
of  meningococci  meningitis,  when  the  patient's  recovery  was 
apparently  assured,  the  reduction  of  the  copper  was  also  found. 
As  the  next  table  (VIII)  will  show,  in  all  other  cases  of  meningitis 
the  copper  reduction  was  absent. 

In  the  following  table  (VIII)  are  the  results  of  our  examina- 
tions in  which  the  copper  reduction  was  absent.  All  were  acute 
microbic  infections.  At  this  time  it  may  not  be  amiss  to  add  that 
the  examinations  in  showing  absence  of  the  copper  r<  duction  weri 
most  always  obtained  long  befon  ll><  bacterial,  cultural  or  smear 
prepartions  gavt  information  of  diagnostic  value. 

Table  VIII.    Copper  Beducton  Was  Absent. 

X  umber 

Diseases.  Examined. 

Purulent  (otitic)   Meningitis,  5   cases 

Meningococci  Meningitis,  4   cases 

Acute  Tuberculous  Meningitis,  4   cases 


Examined,  13   cases 

From  all  that  precedes,  we  conclude  that  the  evidence  seems  to 
justify  the  belief  that  there  is  always  present  in  the  cerebrospinal 
fluid  a  carbohydrate  which  at  tin  onset  of  bacterial  infection  is  util- 
ized by  the  microbes  as  a  food,  and  that  it  disappears  from  the 
spinal  fluid  early  in  the  disease,  to  reappear  later  simultaneously 
with  a  falling  off  in  the  numbers,  or  irith  the  disappearance  of  the 
micro-organisms  presented  by  tin   case. 

Finally,  in  this  reaction, — the  estimation  of  the  presence  of  the 
carbohydrate  body  in  the  spinal  fluid,  and  the  determination  of  its 
absence — we  have  one  of  tin  earliest  and  most  reliable  signs  of 
meningitis,  and  later  a  reliabU  test  to  afford  information  as  to  the 
progression  or  retrogression  of  the  infection  of  tin   meninges. 


V. 

We  have  now  to  discuss  certain  bio-chemical  changes  in  the 
cellular  elements  of  the  central  nervous  system,  which  have  an 
important  bearing  on  the  problem  presented  in  meningitides.  We 
will  endeavour  to  deal  with  these  changes,  produced  by  microbic 
and  intra- vitem  enzymotic  activity  which  results  in  the  formation 
of  new  chemical  bodies,  and  identify  their  origin  and  trace  their 
destiny  from  the  cellular  structure  of  the  central  nervous  system 
to   their   disappearance.     We   will    further   endeavor   to   show   the 
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poisonous  character  of  these  new  compounds,  which  circulate 
through  the  central  nervous  system,  and  add  their  quota  to  the 
toxins  produced  by  microbic  activity  in  the  causing  of  the  "poison 
effects," — or  toxic  symptoms, — observed  in  the  clinical  picture. 

To  render  our  argument  clear,  we  will  at  once  state  the  general 
conclusion  and  then  proceed  with  the  presentation  of  the  facts  upon 
which  it  is  based. 

In  tin  evolution  of  meningitis,  the  stasis, — or  tin  interference 
with  tin  normal  circulation  of  tin  cerebrospinal  fluid — causes  an 
accumulation  of  tin  products  of  bacterial  and  enzymotic  activity  to 
lain  plact  in  tin  fluid.  Tin  bodies  thus  collected  an  nervi  poisons 
and  product;  tin  ir  d>  n  /,-  rious  <  lf<  cts  dirt  ell  a  on  Hn  alls  of  I  Ik  c<  ii- 
tral  nervous  system, — evidena  of  which  is  sun  in  the  clinical 
)>ictun.  Tin  products  of  cellular  degeneration  thus  formed  and 
collected  are  recognized  as  "penultimaU  "  products  of  disintegration 
of  lh-  protein  constituent  of  tin  brain  mailer. 

In  presenting  the  evidence  upon  which  this  general  conclusion  is 
based,  it  is  of  moment  to  glance  at  our  knowledge  of  metabolism  of 
the  central  nervous  system,  as  a  means  of  affording  a  slight  insight 
into  the  epiestions  involved  in  this  discussion. 

The  metabolism  of  the  central,  nervous  system,  both  as  a  whole 
and  in  its  various  component  parts,  has  not  been  worked  out  here- 
tofore with  any  degree  of  satisfactory  results.  As  Halliburton 
points  out,  we  are  so  accustomed  to  associate  the  word  metabolism 
with  the  activity  of  the  protein  constituent  of  protoplasm  that 
we  are  sometimes  apt  to  forget  that  other  material  frequently 
exhibits  a  similar  alternate  or  simultaneous  series  of  anabolic  and 
katabolie  phases.  This  statement  is  particularly  pregnant  regard- 
ing the  complex  phosphorized  molecule  which  constitutes  the 
chief  element  in  the  tissue  we  are  studying.  Further,  it  might 
be  assumed  that  an  idea  of  the  metabolism  of  the  nervous  tissues 
was  obtainable  by  a  search  for  and  an  identification  of  end- 
products,  but,  although  this  goal  is  partly  in  view,  the  trouble 
seems  to  lie  in  the  extremely  faulty  and  imperfect  state  of  our 
fundamental  knowledge  of  the  composition  of  nervous  tissues. 

We  have  knowledge  from'  the  works  of  Gumprecht,  Breiger  and 
others  that  a  large  part  of  the  nervous  tissue  of  man  consists  in 
the  so-called  myelin  substances,  among  which  lecithin  is  the  best 
known  prototype.  A  brief  survey  of  the  decomposition  products 
of  lecithin  is  therefore  important  in  studying  the  degenerative 
products  from  cell  bioplasm  of  brain  tissue  in  meningitis. 
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Lecithin  breaks  up  through  degeneration  of  nerve  tissue  into 
its  component  parts:  i.  e.,  into  Choline  and  a  glycerin  phosphoric 
acid  in  which  the  fatty  acid  radical  is  kept  intact.  Later  in  this 
paper  we  shall  have  occasion  to  deal  with  the  evidence  presented 
in  meningitis  of  further  advance  of  the  disintegration  process  of 
lecithin,  for  this  disintegration  results  in  the  formation  of  a 
glycerin,  a  neutral  fat,  and  phosphorus.  Now,  it  suffices  to  say 
that  the  writer  found  this  advanced  degenerative  process  shown, 
in  fatal  cases  of  meningitides,  by  the  presence  in  the  cerebro- 
spinal fluid  of  higher  percentages  of  a  neutral  fat  than  were 
observed  in  fluid  in  the  earlier  stages  of  the  disease,  or  in  fluids 
from  diseases  other  than  meningitides. 

Glancing  at  the  reduction,  or  degenerative,  processes  of 
lecithin  in  the  laboratory,  it  is  found  that  lecithin,  on  decomposi- 
tion with  baryta-water,  with  alkalies  and  acids,  yields  fatty  acid, 
glycero-phosphoric  acid,  and  choline.  The  choline  is  also  obtain- 
able when  lecithin,  under  activity  of  enzymes,  is  broken  up,  split- 
ting off  with  a  fatty  acid.  Under  the  so-called  putrefactive 
activity  of  bacteria,  lecithin  yields  glycero-phosphoric  acid  and 
choline.  The  ultimate  decomposition  products  result  in  the  forma- 
tion of  methylamine.  ammonia,  carbon  dioxide  and  marsh-gas 
(Hasebrock). 

From  this  it  is  seen  that  even  in  the  laboratory  the  choline  and 
the  phosphorized  fats  are  not  the  ultimatt  decomposition  prod- 
ucts, but  represent  rather  the  penultimate  bodies  produced.  As 
we  shall  have  occasion  later  to  trace  these  bodies  in  the  human 
system,  the  parallelism  between  the  laboratory  findings  and  the 
metabolic  processes  in  the  system  will  lie  shown.  Here,  it  suffices 
to  study  the  cleavage  product — choline — more  particularly. 

Choline  is  a  poisonous  base  which,  under  the  action  of  bacteria, 
is  changeable  into  another  base  still  more  poisonous  termed  neurini 
(according  to  the  findings  of  Brieger).  The  effects  of  choline  on 
the  central  nervous  system  has  been  studied  by  both  Halliburton 
and  Donath.  The  latter  experimentally  produced  tonic  and  clonic 
cramps  which  lead  to  paralysis  by  injecting  choline  sub-durally  over 
the  motor  area.  Donath 's  conclusions  substantiate  fully  the  obser- 
vation that  choline  is  a  severe  nerve  poison.  Both  choline  and 
neurine  are  alkaloidal  substances  closely  related  to  others, — 
namely  betain,  the  slightly  poisonous  alkaloid  of  the  common 
beet,  and  muscarine,  the  highly  poisonous  alkaloid  of  the  toad- 
stool. 
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The  writer  permitted  fresh  rabbit  brain  to  undergo  autolysis 
for  some  hours,  and  choline  was  found  in  abundant  quantity, 
more  so  than  was  obtainable  after  macerating  fresh  brain  with- 
out autolysis.  Choline  has  been  extracted  from  brain  tissue  of 
various  animals  and  from  the  human  subject  by  a  number  of 
investigators. 

In  both  the  cerebro-spinal  fluid  and  also  in  the  blood  of  dogs 
upon  which  cerebral  anaemia  had  been  produced,  (see  section 
II  for  details  of  experiments),  increased  quantity  of  choline  was 
demonstrable  over  the  quantity  found  in  relative  proportion  to 
the  smaller  amounts  of  cerebro-spinal  fluid  obtained  from  the 
control  dog.  Our  analysis  of  blood  from  the  control  dog  was 
negative  as  to  the  finding  of  choline.  The  explanation  of  these 
findings  is  based  on  the  following: — 

It  is  first  to  be  noted  that  the  most  active  part  of  the  nervous 
system,  the  grey  matter,  yields  most  choline  to  solvents  (Hallibur- 
ton. I  It  is  recalled  that  the  nervous  centres  in  the  brain  are  richly 
supplied  with  blood  vessels  which  furnish  them  abundant  nutrient 
material  to  maintain  their  normal  metabolism.  Halliburton  and 
others  have  shown  that  cerebral  anaemias  rapidly  produce  patho- 
logical changes  in  nerve  cells  and  the  destruction  or  decomposi- 
tion of  the  cell  bioplasm  quickly  supervenes.  In  nerves  this  has 
been  particularly  well  shown,  and  the  further  observations  of 
Verworn,  Baeger  and  Prolich  (cited  by  Halliburton)  of  the 
necessity  for  the  presence  of  oxygen  in  the  maintenance  of  cell 
life  in  nervous  tissue  is  equally  significant,  while  the  statement  of 
Halliburton  and  many  others  that  nervous  tissues  become  acid 
when,  they  die,  is  also  of  moment.  In  our  experimentally  induced 
cerebral  anaemia  all  these  factors  are  present, — the  lack  of 
oxygenation  and  other  nutrient  material  necessary  to  cell  life; 
the  presence  of  acidity  in  the  spinal  fluid;  the  brain  tissue  oedema 
with  its  accompanying  acidosis — these  factors  have  all  been 
demonstrated  to  be  prime  factors.  Therefore,  we  are  enabled 
logically  to  account  for  the  presence  of  this  product  in  our  experi- 
mentally induced  cerebral  anaemia,  and.  from  what  has  gone 
heretofore,  also  in  the  cases  of  meningitides. 

Gumprecht,  Gulewitch.  Halliburton,  and  others  have  demon- 
strated that  in  perfectly  normal  cerebro-spinal  fluids  there  exists 
minimal  traces  of  choline.  This  trace  of  choline.  Halliburton 
regards  ;is  representing  a  small  balance  on  the  wrong  side  of  the 
account — as  evidence  of  katabolism  of  the  brain  tissue.  Traces 
of   choline   have  also  been   demonstrated  in   the   blood   by   Zuco, 
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Gumprecht,  and  others.  It  has  been  sought  in  the  urine  of 
animals,  after  injection,  but  has  not  been  detected, — investiga- 
tions along  this  line  having  been  undertaken  by  Donath.  Mott 
and  Halliburton.  Only  Gumprecht  was  enabled  to  find  choline 
in  the  urine  of  his  animals  after  he  had  injected  into  them  very 
large  quantities  of  it. 

As  in  the  laboratory  work,  the  lecithin  decomposition  at  first 
yields  choline,  and  its  ultimate  decomposition  destroys  this  basic 
substance — -producing  the  ammonia,  marsh-gas  group  of  com- 
pounds— so  in  the  chemistry  of  the  body  the  immediate  destruc- 
tion of  nerve  tissue  produces  choline,  whh  h  is  thrown  into  the 
cerebrospinal  fluid,  carried  with  the  fluid  into  the  venous  blood, 
and  somewhere  in  the  blood,  before  its  metabolism-products  are 
excreted  by  the  kidneys,  ultimate  decomposition  takes  place  and 
choline  is  not  found  in  the  urine.  We  are,  therefore,  justified  in 
concluding  that  choline  is  a  penultimate  product  of  brain  tissue 
metabolism. 

Choline  has  been  found  in  the  cerebro-spinal  fluid  in  many 
nervous  diseases,  and  to  a  somewhat  lesser  degree  it  has  also  been 
found  in  such  patients'  blood.  Thus.  Gumprecht  finds  it  in 
typhoid  fever:  Huntington's  chorea — with  impaired  intellect;  and 
in  the  meningism.  or  meningeal  symptoms  of  scarlet  fever.  He 
found  it  most  abundant  in  cases  of  meningitis.  Mott  and  Halli- 
burton report  it  as  present  in  appreciable  quantities  in  both  the 
blood  and  cerebro-spinal  fluid  from  cases  of  progressive  paralysis, 
sclerosis — combined  and  disseminated  types, — alcoholic  poly- 
neuritis. Beri-Beri.  etc.  Donath  and  Hastings  found  it  in  cases  of 
alcoholic  psychoses,  while  Grunbaum  observed  it  in  paralysis 
agitans,  transverse  myelitis,  and.  in  small  amounts,  in  Herpes 
Zoster, — and  finally,  J.  P.  Atkinson  and  C.  B.  Fitzpatrick,  of  the 
Xew  York  Health  Department,  report  finding  (  holine  in  cases  of 
rabies.  Halliburton's  findings  of  choline  in  degenerative  nervous 
diseases  is  another  classical  example. 

The  examinations  undertaken  by  the  writer  fully  substan- 
tiated the  findings  of  Halliburton.  Mott  and  Donath.  As  the 
following  table  (IX)  shows,  the  sharpest  reactions  for  choline 
Avere  presented  in  eases  of  meningitides,  and  no  difference  was 
observable  in  the  tests  made  on  cases  of  epidemic  cerebro-spinal 
meningitis,  or  otitic  purulent  meningitis.  Smaller  quantities  were 
demonstrable  in  the  cases  whose  clinical  picture  gave  evidence  of 
a  less  systemic  toxic  infection,  although  this  is  not  to  be  under- 
stood as  a  claim  to  having  established  any  co-relation  between  the 
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cliiiic-il    picture    and    the    quantity    of    choline    approximately 

thought  to  be  present  in  the  given  ease.  In  the  first  place,  the 
material  studied  was  too  meagre  to  draw  definite  conclusions,  and 
in  the  second  place  quantitative  tests  for  choline  have1  not  been 
satisfactorily  perfected.  For  the  present,  therefore,  we  leave  this 
question  open.  Finally,  it  is  to  be  remarked  that  cases  other 
than  meningitis,  which  presented  meningeal  symptoms. — irritative 
and  poisonous  effects — also  presented  the  finding  of  choline  in 
amounts  increased  over  what  we  are  arbitrarily  pleased  to  term 
the  normal,  minimal  trace. 


Tabic  IX.     Determination  of  Presenct   of  Choline. 


Diagnosis    of   Condition 


Choline  found  present   in 
;  Number  Moderate  |    Normal 

Exam'd      Abun  'nee  I    Amount    I      Trace 


Meningococcus   Meningitis 

5 

2 

3 

Tuberculous  Meningitis 

5 

4 

1 

— 

Purulent    (otitic)    Meningitis 

3 

3 

— 

— 

Meningism 

1 

— 

— 

1 

Cerebrospinal    Rhinorrhea 

1 

— 

— 

1 

Anterior  Poliomyelitis 

2 

1 

1 

— 

Anterior  Poliomyelitis    (late) 

1 

— 

— 

1 

Cerebellar   (T.  b.  c.)    Tumor 

1 

— 

— - 

1 

Cerebral   Embolism 

1 

— 

1 

3 

Amaurotic  Family  Idiocy 

1 

1 

Totals 

24 

10 

6 

8 

In  testing  for  this  body  in  the  cerebro-spinal  fluid,  the  writer 
used  the  following  technique,  the  results  being  much  easier  deter- 
mined than  by  any  of  the  other  methods  which  physiological- 
chemical  text  books  give.  In  most  instanees  both  tests  were 
employed,  especially  in  the  earlier  work,  so  as  to  have  the  one 
test  cheek  up  the  other.  In  later  examinations  the  crystals  were 
not  resorted  to.  it  being  satisafctorily  shown  that  the  precipita- 
tion test  was  reliable. 

About  10-15  c.c.m.  of  the  cerebro-spinal  fluid  to  be  examined 
for  choline  is  vigorously  shaken  with  an  equal  amount  of  absolutt 
alcohol.  This  is  now  put  into  a  porcelain  dish  and  placed  on  a 
water  bath  and  slowly  evaporated  to  dryness.  The  residue 
is  then  carefully  collected,  and  some  of  it  placed  on  a  clean  micro- 
scopic glass  slide.  To  this  residue  there  is  now  added  Rosen- 
heim's iodo-potassium  iodide  solution*.     In   a   short   time   dark 

'Rosenheim's  iodo-potassium  iodine  solution  is  prepared  by  dissolving 
two  grams  of  idoine  and  six  grams  of  potassium  iodide  in  100  c  c.  m.  of 
water. 
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brown  plates  and  prisms  of  Choline-periodide  begin  to  form  and 
are  observable  under  the  microscope.  These  crystals  somewhat 
resemble  typical  crystals  of  haemin.  If  the  fluid  be  permitted  to 
stand,  thus  allowing  the  moisture  to  evaporate,  the  crystals  finally 
disappear  and  in  their  places  are  found  dark  brown  oily  spots. 
Upon  the  addition  of  fresh  iodine  solution  the  crystals  reappear 
(Hawk).    V.  Stenek's  observations  substantiate  this  test. 

The  difficulty  in  identifying'  crystals  makes  this  test  an  unsatis- 
factory one  considered  for  practical  purposes.  The  writer  used 
it  mostly  as  a  check  to  the  test  which  is  next  described.  The 
latter  is  better  suited  for  practical  work,  as  according-  to  whether 
the  precipate  is  found  slight,  moderate  or  heavy  in  amount  so  a 
rough  approximation  is  obtainable  of  the  amount  of  choline 
present  in  the  quantity  of  fluid  examined. 

Again,  taking  from  10—15  c.c.m.  of  cerebro-spinal  fluid,  and 
shaking  it  vigorously  with  absolutt  alcohol,  in  equal  amounts,  it 
is  placed  in  the  evaporating  dish  over  a  slow  flame  and  brought 
to  dryness.  The  residue  is  again  extracted  with  absolute  alcohol. 
insoluble  particles  filtered  out.  and  the  alcoholic  extract  again 
evaporated  to  dryness.  The  process  of  extraction  and  evapora- 
tion is  repeated  several  times  to  remove  all  trace  of  potassium  or 
sodium  salts,  which  tend  to  cloud  the  end  reaction.  The  final 
residue  is  dissolved  in  2-3  c.  c.  m.  of  distilled  -water,  and  then 
there  is  added  to  the  solution,  which  is  now  put  in  a  test  tube. — 
<>n<  drop  of  Kraut's  reagent*.  Choline  is  indicated  by  a  bright 
brick-red  precipitate   (Hawk). 

The  writer  tried  the  various  plantinic  chloride  tests  and  found 
his  results  substantiated,  but  thinks  the  above  tests  better  adapted 
for  routine  work. 

When  the  choline  was  thus  found  it  was.  as  far  as  possible, 
further  identified  by  various  special  tests.  These  tests  are  to  be 
found  in  the  books  of  Hammersten.  and  others,  on  physiological 
chemistry. 

From  the  foregoing  we  are  justified  in  assuming  that  the  normal 
metabolism  of  the  cells  of  the  central  nervous  system  results  in 
throwing  into  the  cerebro-spinal  fluid  stream  minimal  traces  of 
lecithin  decomposition-products, — namely  choline  (and  other 
products) — the  cerebro-spinal  fluid  carries  these  into  the  blood 
where    further    decomposition    ensues.        Under    the    influence    of 

*Krnut*s  Reagent  is  made  as  follows: — Dissolve  272  grams  of  potassium 
iodide  in  water  and  add  SO  grams  of  bismuth  subnitrate  dissolved  in  200 
grams  of  nitric  acid  (sp.  gr.  1.18).  Permit  the  potassium  nitrate  to  crjstal- 
ize   out,   then   filter   it   off   and   bring   filtrate  up  to  one  liter   with  water. 
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bacterial  poisons,  and  the  other  factors  which  we  have  shown  are 
common  factors  in  meningitides, — the  cerebral  anaemia — the 
oedema  of  the  tissues  with  its  accompanying  acidity,  etc. — the  in- 
terference with  the  free  circulation  of  the  eerebro-spinal  fluid, — 
mi  accumulation  of  these  poisonous  basic  products  takes  place,  and 
they  exert  their  deleterious  activity  on  the  nervous  tissues  directly, 
still  further  damaging  them.  The  result  of  all  this  is  seen  in  the 
evidence  of  toxicity  of  the  given  case,  as  shown  in  the  clinical 
picture.  Nor  must  we  be  surprised  when  no  permanent  cellular 
damage  is  shown  in  the  cases  which  recover,  because  of  the  fact 
that  with  the  re-establishment  of  normal  conditions  in  the  arterial 
supply,  and  in  the  circulation  of  the  fluid,  the  poisonous  bodies 
are  quickly  removed.  In  meningitides  it  is  an  accumulation  effect, 
rather  than  a  large  amount  of  destruction  presented,  that  is  the 
factor:  while  in  non-meningitic  diseases,  as  in  the  general  paralysis 
of  the  insane,  a  larger  amount  of  cellular  destruction  is  the  cause 
of  the  abundant  quantity  of  choline  found.  From  the  standpoint 
of  the  chemical  examination  of  the  fluid,  however,  the  results  are 
similar  whether  we  are  dealing  with  an  accumulation  of  choline 
from  a  small  amount  of  destroyed  tissue  elements,  or  whether  we 
are  dealing  with  larger,  grosser  lesions  which  throw  into  the  fluid 
relatively  greater  quantities  of  choline  without  having  any  accumu- 
lation effect  produced  because  the  mechanics  of  its  removal  is  not 
concerned  in  this  instance.  This  is  but  an  added  observation  to 
those  already  given  of  the  effects  produced  by  a  stasis  of  the  cir- 
culation of  the  eerebro-spinal  fluid  in  meningitides. 


We  have  seen  in  the  study  of  the  decomposition  of  lecithin  that 
the  //,  a  nit i nm!,  products  were  found  to  be  choline,  and  a  glycerin 
phosphoric  acid,  with  an  intact  fatty  acid  radical.  We  have  fur- 
ther commented  on  the  finding  that  in  the  ultimate  decomposition 
products  of  lecithin  disintegration  glycerin,  phosphorus,  and  a 
in  Mitral  fat  are  found. 

In  the  histological  study  of  nerve  degeneration  the  existence  of 
a  tatty  degeneration  has  long  been  established  by  a  host  of  inves- 
tigators, and  the  re-detailing  of  these  numerous  findings  would 
lie  beyond  the  scope  of  our  argument.  In  the  examination  referred 
to,  the  fat  droplets  are  striking  objects  but  as  a  matter  of  fact — 
shown  by  the  recent  work  of  Rosenfekl  and  others — the  tissues  are 
really  poorer  than  richer  in  fats  under  these  conditions  (Moore). 
For  example, — Rosenfekl  has  shown  that  in  a  patch  of  yellow  soft- 
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ening  of  the  brain  in  the  region  of  the  eunens  the  yield  in  lat= 
6.17%,  while  the  normal  cimens  gave  8.81%.  According  to  Moore 
(in  Hill's  Recent  Advances  in  Physiology)  nerve  degeneration  is 
the  only  authentic  example  of  a  protein  containing  substance 
yielding  fat  on  decomposition.  Had  the  laboratory  analogy  of  the 
decomposition  of  lecithin  been  accorded  proper  significance  this 
example  would  have  found  ready  explanation  before  this.  Noll, 
holding  the  fatty  acid  as  an  evidence  of  further  (ultimate)  decom- 
position of  lecthin.  with  glycerin  and  a  neutral  fat  as  products 
of  the  process,  believes  the  fat  deposited  at  the  seat  of  the  disease 
(degeneration),  while  the  choline  and  the  phosphorus  (in  organic 
combination)  are  washed  away. 

Since  the  evidence  adduced  from  the  finding  in  the  cerebro- 
spinal fluid  of  the  penultimate  products  of  lecithin  decomposition 
have  been  so  fruitful,  it  occurred  to  the  writer  to  search  in  the 
fluid  for  the  existence  of  products  of  ultimate  decomposition  of 
lecithin  because  of  the  peculiar  anatomical  and  physiological  part 
played  by  the  cerebro-spinal  fluid. — on  the  one  hand  its  intimate 
connection  with  the  nervous  tissues  involved,  and  on  the  other  its 
role  as  the  carrier  of  metabolic  ^products  of  nervous  tissue 
metabolism  from  the  central  nervous  system  to  the  venous  blood 
streams  for  ultimate  elimination. 

So  far  as  the  writer  is  aware,  no  previous  attempts  have  been 
made  to  estimate  the  percentage  of  neutral  fats  present  in  the 
cerebro-spinal  fluid  in  diseases  presenting  meningeal  symptoms, 
nor  has  the  significance  of  the  finding  of  such  fats  in  connection 
with  the  lecithin  decomposition  of  the  brain  tissue  cells  received 
attention. 

The  problem  was  to  find  a  practical  method  for  application  to 
clinical  material,  in  wdiich  results  could  be  announced  within  a 
few  hours. 

Ether  extraction  and  subsequent  exact  estimation  are  long, 
tedious  procedures,  but  these  were  undertaken  to  check  up  the 
results  as  obtained,  by  the  method  outlined  below.  It  was  found 
that  the  differences  were  so  small  as  to  be  negligible.  The  method 
finally  elaborated  consists  in  a  series  of  procedures,  similar  to 
the  Laffman-Bean  modification  of  the  Babcock  method  of  estimat- 
ing the  fats  of  milk,  the  smallest  obtainable  Laffman-Bean  fiasks 
being  used.  In  the  first  series  of  analyses,  as  stated  above,  the 
ether  extraction  method  was  employed  in  addition  and  found,  for 
practical  purposes,  to  coincide  in  results  with  the  findings  from 
the  readings  of  the  scale  on  the  Laffman-Bean  flasks.    The  writer 
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does  not  want  to  be  understood  as  giving  the  percentages  of  neu- 
tral fats  found  as  absolute,  exact  percentages,  but,  rather  like  the 
Naguchi  method  for  estimations  of  excess  of  globulin,  etc.,  he 
desires  to  call  attention  to  a  method  of  rapid  estimation  of  the 
relative  amount  of  neutral  fat  presented  in  a  given  specimen  of 
fluid,  and  to  call  attention  to  some  clinical  evidence  which  ac- 
companied the  finding  of  increased  quantities  of  neutral  fat  in 
the  eerebro-spinal  fluid. 

The  method  of  procedure  is  as  follows : 

1.  Prepare  fresh  solution  of  equal  parts  of  Amyl  Alcohol  and 
Hydrochloric  Acid    (c.   p.). 

2.  Prepare  fresh  solution  of  equal  parts  of  Sulphuric  acid  (c.  p.) 
(sp.  gr.   1804)    and  distilled  water. 

3.  Have  ready  a  medium  sized  beaker  partly  filled  with  cracked 
ice  and   water,  to  cool  solutions. 

4.  Using  a  specially  designed  pipette  graduated  and  marked  to  hold 
exactly  2.92  c.  c.  m., — place  that  amount  of  eerebro-spinal  fluid  in 
bottom  of  small  Laffman-Bean  centrifuge  flask.  Place  centrifuge 
flask  in  beaker  of  cracked  ice  and  water  to  chill  the  fluid. 

5.  Now  draw  into  the  same  pipette  2.92  c.  c.  m.  of  Sulphuric  Acid 
(c.  p.)  and  carefully  empty  it  into  the  centrifuge  flask,  keeping  the 
latter  all  the  time  under  the  iced  water  to  prevent  charring  by  the  acid. 

6.  In  another  pipette  take  up  0.6  of  one  c.  c.  m.  of  the  Amyl 
Alcohol  and  Hydrochloric  Acid  Solution,  previously  prepared,  and 
pass  it  carefully  into  the  centrifuge  flask. 

7.  Now  add,  of  the  Sulphuric  Acid  and  water  solution,  a  quantity 
sufficient  to  fill  the  centrifuge  flask  to  the  upper  level  of  the  scale 
scratched  in  the  neck  of  the  flask. 

8.  Mix  the  mixture  in  the  flask  keeping  it  in  the  iced-water  dur- 
ing the  procedure. 

9.  Place  the  centrifuge  flask  in  its  metallic  container  and  place  in 
centrifuge  and  twirl  for  5  minutes  at  the  rate  of  3000  revolutions  per 
minute. 

10.  Fat,  if  present,  will  be  evinced  by  a  highly  refracting  clear 
solution  at  the  top  of  the  mixture,  the  upper  level  of  which  generally 
turns  brown  from  exposure  to  the  air  after  a  short  time. 

11.  Reading  scale — each  subdivision  represents  .394  of  fat.  Thus 
if  the  fat  covers  3  lines  it  equals  .9%,  8  lines  =  2.4%,  etc. 

12.  If  in  doubt  as  to  the  presence  of  fat,  use  a  capillary  pipette, 
draw  off  the  upper  level  of  fluid  and  place  on  brown-fat-testing  paper 
or,  better  still,  stain  with  osmic  acid  or  Sandan  HI  solution. 

Employing  this  method,  the  writer  found  neutral  fat  present 
as  shown  in  the  accompanying  table. 

Table  No.  X. 

NormalFluid:     ~'  cases;  trace — absent. 

Delirium    Tremens:     12    cases;    varying    amounts   found — 0.7%,    0.3%,    0.5%, 
0.12%,   0.8%,  0.1%,   0.4%,   0.7%,   0.3%,  0.3%,   0.5%. 
Concussion  of  Brain:     negative. 
Fracture  of  Skull:     0.9%. 
Eclampsia:     0.2%. 

Acute  A nt<  rim-  Poliomyelitis:     2  cases;  in  one  immediately  after  onset  3.9%, 
later  after  subsidence  of  meningeal  symptoms  0.3% — the  other  case  0.9%. 
Chronic  Hydrocephalus:     3  cases;  0.2%,  0.6r;.  trace. 
Tumor  (f.  b.  e.)   of  Cerebellum:     .01%    (trace). 
Amaurotic  Idiocy  (Family):    0.3%. 
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Cerebral  Embolism:     1   case;  three  examinations  during  height  of  meningeal 

symptoms, — negative  twice — just  after  the  symptoms  subsided =0.9%. 
Tuberculous  Meningitis:     6   eases;   0.1%,  negative,   0.6%,   0.1%,   0.7%,   0.1%. 
Meningococci  Meningitis:     2  cases;  in  one  with  very  marked  symptoms  3.9?! 

the  other  0.3%. 
Purulent    (otitic)    Meningitis:     4   cases;   those   with   pressure    symptoms    pre- 

dominating=2.47f>,  2.4%,  the  other,  with  great  prostation  but  no  marked 

pressure  symptoms  =  0.6%,  one  only  showed  trace. 

The  writer  prefers  to  publish  these  findings  without  detailed 
comment  at  this  stage  of  his  investigations  since  much  additional 
material  remains  to  be  studied  before  conclusions  are  warranted 
on  the  relation  of  the  increased  percentages  of  neutral  fat  pres- 
ent in  the  given  fluid  to  the  clinical  picture  in  the  given  ease. 
It  is  noteworthy,  however,  even  at  this  time,  to  observe  the  high 
percentages  found  in  eases  of  anterior  poliomyelitis  (bulbar  type). 
Likewise  in  the  purulent  otitic  meningitides,  both  of  which  ter- 
minated fatally,  the  percentages  of  the  fat  found  were  more  than 
one  per  cent.  Here,  for  the  present,  we  leave  this  question.  The 
results  are  published  to  stimulate  other  observations  along  similar 
lines,  for  only  from  the  study  of  a  large  amount  of  material  can 
conclusive  deductions  be  drawn,  and  at  the  present  there  is  no 
basis  in  the  literature  upon  which  to  build. 


Summarizing  the  evidence  thus  far  presented,  it  is  found  that, 
due  to  bacterial  activity  plus  the  factors  discussed  in  preceding- 
sections  of  this  paper,  there  exists  in  meningitides  a  decomposi- 
tion of  the  lecithin  molecular  element  in  the  nervous  tissue.  The 
evidence  of  this  is  presented  in  the  cerebro-spinal  fluid  through 
the  finding  in  it  of  larger  quantities  of  choline  than  the  amount 
which  we  term  the  normal  minimal  trace.  From  all  the  evidence 
presented  by  detailed  investigations  of.  this  alkaloidal  body  it 
seems  to  be  the  factor  in  the  clinical  picture  which  we,  as  clini- 
cians, have  come  to  regard  as  the  "poison-effects"  of  the  disease. 
Furthermore,  the  increased  quantity  of  choline  in  cerebro-spinal 
fluids  of  meningitides  is  not  the  result  of  gross  destruction  of 
the  lecithin  constituent  of  grey  matter  in  the  brain  so  much  as 
it  is  another  evidence  of  the  stasis  of  circulation  of  the  cerebro- 
spinal fluid,  with  the  result  of  an  accumulation  of  the  products  of 
(ell  metabolism,  because  the  mechanics  of  elimination  are  in- 
terrupted. This  is  shown  by  the  decrease  in  its  amount  and  the 
absence,  or  disappearance,  of  the  toxic-poisoning  effects  later, 
when  the  patient  begins  to  recover. 
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Finally,  there  is  preliminary  report  of  evidence  of  the  presence 
of  ultimate  decomposition  products  from  lecithin  disintegration  in 
the  finding  of  a  neutral  fat  in  higher  percentages  than  1%  in 
.•;iN's  whose  course  terminated  fatally. 


Before  proceeding  with-  the  disposition  of  the  remaining  ques- 
tions raised  in  our  first  general  proposition  concerning  meningi- 
tides,  it  might  be  well  to  call  attention  to  other  findings  in  the 
cerebro-spinal  fluid,  and  to  the  significance  "which  attaches  to  these 
abnormal  ingredients. 

In  the  first  place,  as  already  indicated  in  a  preceding  section  of 
this  paper,  the  exact,  careful  bacterial  examination  of  the  fluid 
by  smear  from  centrifuged  sediment,  and  from  culture  inoculations, 
are  not  to  be  neglected  in  seeking  evidence  of  disease. — but  here 
attention  is  called  more  particularly  to  those  chemical  character- 
istics found  in  disease  which  very  often  will  help  toward  diagnosis 
in  the  tact'  of  negative  bacterial  results,  or  long  before  such 
results  are  obtainable:  for,  if  the  premises  of  these  arguments  are 
substantiated,  interference  will  have  to  be  an  early  resort  if  re- 
covery is  to  be  obtained,  and  therefore  any  facts  obtained  which 
throw  light  on  the  diagnosis  of  meningitis  are  of  value. 

The  method  of  cytodiagnosis  introduced  by  Sicard,  Widal  and 
Ravaud,  have  been  alluded  to.  and  the  significance  of  the  cytolo- 
gical  examination  of  the  fluid  given  in  the  monograph  of  Kopetzky 
in  1006.  Recently  Kaplan  details  a  method  for  analyzing  the 
numbers  and  characters  of  the  cells  in  the  fluid.  According  to 
Kaplan,  any  fluid  showing  more  than  8  cells  to  the  c.  m.  m.  is 
significant  of  some  sort  of  pathological  change  in  the  meninges. 

Albumen  is  also  found  in  appreciable  amounts  in  the  fluids 
from  meningitis.  The  amount  of  protein  is  variable.  Its  presence 
as  a  chemical  finding  in  spinal  fluid  is  not,  however,  limited  to 
meningitides  as  it  has  been  demonstrated  to  occur  and  its  amounts 
estimated  in  a  variety  of  diseases  (Frenkel-Heiden).  The  writer 
places  more  significance  on  the  finding  of  an  excess  of  globulin 
in  the  fluid,  but  usually  the  results  of  tests  show  both  constituents 
running  in  parallel  amounts. 

In  estimating  the  globulin  excess,  the  following  method  de\ised 
by  Kaplan  was  employed.  This  method  is  a  modification  of  the 
procedures  of  Xonne.  and  Naguchi,  and  has  been  found  entirely 
practical. 
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1.  Centrifuges  the  fluid,  and  use  only  the  supernatant  part  in  the 
test. 

2.  Into  each  of  five  small  test  tubes  respectively  introduce  from  0.1 
c.  c.  to  0.5  c.  c.  of  clear  fluid  (no  admixture  of  blood  must  be  used). 

3.  Heat  first  tube  (0.1  c.  c.)  gently  and  add  2  drops  of  a  5%  butyric 
acid  solution,  and  heat  until  it  bubbles, — but  does  not  spurt. 

4.  Holding  tube  almost  horizontal  permit  0.5  c.  c.  of  a  super- 
saturated ammonium  sulphate  solution  to  meet  the  cerebro-spinal  fluid. 

5.  Stand  aside,  noting  the  time  when  last  portion  of  ammonium 
sulphate  was  added  to  the  0.5  c.  c.  tube,  each  tube  respectively  having 
been  treated  as  above  described. 

In  the  case  of  a  protein  excess,  a  distinct  ring  appears  in  the  middle 
of  the  fluid,  in  from  5  to  25  minutes,  of  a  coarse,  granular  appearance 
(cheesy)  and  of  a  cream  color.  The  greater  the  protein  contents  the 
more  apparent  the  appearance  of  the  ring  in  the  tubes  with  the  smaller 
amount  of  cerebro-spinal  fluid.  The  rings  appearing  later  than  25 
minutes  are  not  characteristic. 

The  writer  employing  this  test  was  enabled  to  substantiate  the 
statement  of  Hammersten  that  the  protein  contents  of  fluids  in 
cases  of  meningitis  was  increased.  Not  enough  material  was  ex- 
amined to  co-ulate  the  findings  with  clinical  observations,  except 
that  the  cases  with  most  marked  symptoms,  and  also  which  ter- 
minated fatally,  uniformly  gave  the  highest  figures. 

Our  finding  of  variously  estimated  quantities  of  lactic  acid  in 
the  spinal  fluids  under  examination  deserves  some  special  study. 
In  1905  Zweiful  found  this  acid  in  the  blood  and  the  urine  of  the 
mother,  and  the  blood  of  the  umbilical  cord  of  the  infant  in  cases 
of  eclampsis.  He  believed  the  stormy  clinical  picture  of  eclampsia 
due  to  the  presence  of  this  acid.  Since  then,  lactic  acid  has  been 
found  under  a  large  variety  of  conditions; — in  cases  of  leukaemia, 
phosphorus  poisoning,  acute  atrophy  of  the  liver,  in  both  spinal 
fluid  and  the  blood  stream.  Finally  it  was  studied  in  its  relation 
to  the  clinical  picture  of  epilepsy  by  Lockerman,  Zeiful.  Filth  and 
others. 

The  finding  of  lactic  acid  in  cases  of  eclampsia  (ten  Doesschate), 
epilepsy,  pulmonary  disease  (Irisawa),  meningitides,  hyeremises 
gravidarum  (Underhill)  ; — all  in  cases  which  give  evidence  of  a 
general  systemic  "poisoning  effect,"  led  the  writer  to  study  the 
clinical  picture  in  corelation  to  the  findings  of  the  acid  in  the  fluids 
under  examination  to  ascertain  whether  those  cases  of  meningitides 
which  gave  the  larger  amount  of  lactic  acid  were  also  of  those  pre- 
senting the  more  stormy  clinical  course.  The  evidence  of  a  definite 
relation  was  not  entirely  satisfactory,  because  it  was  not  always 
possible  for  the  writer  to  follow  up  in  detail  the  clinical  side  of 
the  case,  but  from  those  observed  he  feels  that  there  is  more  than 
presumptive  evidence  of  the  fact  that  lactic  acid  was  found  more 
abundant  in  the  cases  which  showed  the  more  pronounced  symptoms 
of  general  prostration. 


166 


SAMUEL  J.   KOPETZKY. 


Regarding  the  formation  of  the  lactic  acid  from  the  carbohy- 
drate element  of  the  fluid,  satisfactory  evidence  is  also  lacking.  This 
much  is  shown,  however, — quantities  designated  as  "marked"  (see 
section  III)  and  found  occurring  in  non-meningitic  cases,  such  as, 
for  example,  anterior  poliomyelitis,  meningisms,  etc.,  nevertheless 
gave  the  presence  of  lactic  acid  and  also  the  presence  of  the  copper 
reducing  body, — the  carbohydrate.  The  writer  is  therefore  inclined 
to  disagree  with  Hammersten's  and  Abderhalden's  statements  that 
the  carbohydrate  and  the  albumin  furnish  the  source  of  the  lactic 
acid  in  the  fluids  from  non-meningitic  cases,  and  while  conceding 
that  the  fermentative  activity  of  the  bacteria  in  the  fluid  may  break 
up  the  carbohydrate  element  and  thus  partly  account  for  the  pres- 
ence of  lactic  acid  in  the  meningeal  infections,  yet  the  preponder- 
ance of  evidence  from  all  sources  would  indicate  the  origin  of  the 
acid  as  coming  from  the  protein  element,  especially  since  in  men- 
ingitis we  have,  as  already  shown,  a  state  of  lack  of  oxygenation  as 
a  prime  factor  in  the  tissues  affected  by  the  disease. 

Regarding  the  inorganic  compounds  demonstrated  in  the  fluid, — 
there  seems  to  exist  a  variable  antagonism  between  the  quantities 
of  potassium  salts  and  the  sodium  salts  of  the  fluids.  Yvon  gives 
the  figures  NaCl  7.098  and  KC1  0.033  per  1000.  F.  Muller  places 
the  relationship  of  NaCl  to  KC1  as  21.5  :1,  according  to  Salkowski 
the  variable  relation  between  the  potassium  and  the  sodium  salts  is 
probably  due  to  the  presence  or  absence  of  fever  during  the  forma- 
tion of  the  exudate.  Since,  as  Halliburton  and  others  point  out, 
the  amounts  of  the  potassium  salts  are  practically  negligible  in  nor- 
mal cerebro-spinal  fluid,  the  significance  in  the  finding  of  increased 
amounts  of  potassium  salts  in  given  cases  permits  the  deduction 
that  an  exudate  process  is  underway.  The  writer  invariably  found 
the  potassium  salts  present  in  appreciable  quantities  in  the  fluids 
from  meningitides,  and  this  finding  in  the  absence  of  a  report  on 
the  bacterial  contents,  or  in  the  face  of  a  negative  bacterial  report 
was  always  later  substantiated  in  a  subsequent  diagnosis  of  menin- 
gitis, clinically  evident. 

Finally  to  check  up  all  the  findings  from  the  chemical  analysis, 
an  idea  of  the  amount  in  toto  of  oxidizable  constituents  in  the  cere- 
bro-spinal fluid  was  undertaken.  The  method  employed  was  that 
devised  by  Mayerhofer,  and  termed  by  him  the  estimation  of  the 
"Meningeal  Index." 

The  test  is  very  reliable  and  depends  on  the  oxidation  of  com- 
pounds in  the  fluid  by  potassium  permanganate.  The  procedure  is 
as  follows: — 
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1.  Heat  1  c.  c.  ru.  of  cerebro-spinal  fluid  after  adding  50  c.  c.  m.  of 
distilled  water  and  10  c.  c.  of  a  2  5rr  solution  of  sulphuric  acid. 

2.  Just  as  this  boils,  add  10  c.  c.  of  n  10  potassium  permanganate 
solution  and  keep  the  whole  simmering  for  10  minutes. 

3.  Then  add  10  c.  c.  of  n710  oxalic  acid  solution,  when  fluid  will 
at  once  become  limpid  and  clear. 

4.  Then  add  drop  by  drop  more  n/10  potassium  permanganate  solu- 
tion until  the  first  drop  leaves  a  distinct  and  permanent  rose  color  trail. 

Calculate  the  number  of  c.  c.  of  additional  potassium  permanganate 
used  and  this  figure  is  the  index  sought. 

In  Mayerhof er  's  results,  the  index  for  meniiigitides  was  always 
found  to  be  above  5.  The  writer's  investigations  show  that  fluids 
from  non-meningitic  cases, — meningisms,  sepsis,  etc., — are  found 
between  1  and  3,  while  the  indices  from  meningitides  was  invariably 
found  at  4,  or  above  it.  This  slight  variation  in  results  may  be  due 
to  the  personal  equation,  which  becomes  an  element  when  terminal 
color  reactions  are  estimated  by  different  individuals. 

A  low  meningeal  index  is  therefore  significant  of  the  probable 
absence  of  meningeal  infection,  while  the  higher  figures  speak  for 
the  probable  diagnosis  of  meningitis  in  the  given  case. 


In  the  consideration  of  the  questions  of  brain  and  meningeal 
tissue  oedema,  the  possibility  that  the  key  to  the  first  factor  in  the 
vicious  cycle  of  events  in  the  causation  of  the  stasis  of  the  cerebro- 
spinal fluid  and  its  failure  to  readily  penetrate  the  membranes  of 
the  Pacchionian  bodies,  because  of  a  change  in  the  internal  tension 
of  the  fluid  itself,  was  given  thought,  and  a  study  -was  made  of  the 
specific  gravity  of  the  cerebro-spinal  fluid.  The  results  of  the  cases 
examined  failed  to  give  an  adequate  answer  to  the  questions  at 
issue,  however.     The  results  obtained  are  given  below. 

The  specific  gravity  was  measured  with  a  Westphale  Balance, 
the  determinations  corrected  to  temperature  of  15°  C,  and  were  as 
shown  in  Table  XI. 

Table  XI. 

Xormal  Fluid,  2  specimens;  1006,        1007 

Delirium   Tremens,  7  specimens;  1003  to  1006 

Typhoid  Fever,  1  specimen;  1006 

Tuberculous  Meningitis,  6  specimens;  1001  to  1007 

Meningococci  Meningitis,  4  specimens;  1007  to  1009 

Purulent    (otitie)    Meningitis,  4  specimens;  1001   to  1007 

Anterior  Poliomyelitis.  5  specimens;  1007  to  1008 

Cerebellar   (T.  b.  c.)    Tumor,  1  specimen;  1006 

Meningism,  3  specimens;  1006 

Cerebral  Embolism.  3  specimens;  1004  to  1008 

Chronic   Hydrocephalus,  3  specimens;  1006  to   1007 

While  no  definite  conclusions  are  to  be  deducted  from  the  study 
of  the  specific  gravity  of  the  fluid,  the  generalization  is  possible  that 
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in  purulent  meningitis  the  specific  gravity  was  found  to  lie  in  some 
relationship  to  the  turbidity  of  the  fluid,  the  more  turbid  giving 
the  higher  specific  gravities.  The  fluids  from  tubercular  menin- 
gitidis were  found  to  present  the  lowest  specific  gravities. 
Following  the  centrifugation  of  the  fluids,  the  specific 
gravity  was  apparently  changed.  These  results  are  added  to  the 
other  chemical  findings  because  even  negative  results  from  an  in- 
vestigation have  scientific  value. 

In  concluding  this  section  the  writer  desires  to  emphasize  that  too 
much  reliance  must  not  be  placed  on  any  one  constituent  found 
in  the  eerebro-spinal  fluid,  but  that  the  results  of  the  total  exami- 
nation shall  be  the  basis  of  any  diagnostic  data,  and  the  results  of 
the  chemical  examination  alone  are  not  to  be  the  criterion  but  these 
must  be  studied  in  addition  to  the  results  of  cyto-diagnosis  and  bac- 
terial investigation. 

It  is  not  within  the  scope  of  the  arguments  presented  in  this 
paper  to  indicate  fully  the  relative  significance  of  the  abnormal 
constituents  in  the  spinal  fluid  except  as  they  bear  fruit  relative 
to  the  aspect  of  meningitis  presented  in  this  paper.  These  ques- 
tions present  much  of  scientific  interest  and  will  receive  attention 
in  subsequent  papers.  Here,  for  the  present,  we  will  leave  the 
question  of  the  significance  of  the  chemical  findings  in  the  cerebro- 
spinal fluid  to  return  to  the  consideration  of  the  problem  which  is 
the  subject  of  our  investigation. 


VI. 

In  dealing  with  the  questions  at  issue  in  presenting  the  arguments 
that  meningitis  is  to  a  certain  extent  a  progressive  disease,  we  at 
once  encounter  difficulty  in  the  attempt  to  bridge  the  gap  between 
the  so-called  "meningitis  serosa"  and  those  meningitides  which  ex- 
hibit frankly  purulent  characteristics  due  to  demonstrable  micro- 
organisms in  the  spinal  fluid. 

In  tlie  first  place,  every  otologist  has  had  under  his  care  cases 
which  have  shown  a  more  or  less  complete  set  of  clinical  pictures 
logically  referable  only  to  an  involvement  of  the  meninges.  Such 
cases  often  completely  recover  without  requiring  any  other  treat- 
ment than  the  removal  of  a  diseased  foci  in  the  tympanic  cavity 
and  mastoid  process.  Lumbar  punctures  performed  in  such  cases 
give  a  fluid  which,  in  the  average,  is  reported  as  clear,  and  when 
examined  for  it  show  no  micro-organisms  culturally  demonstrable. 
The  literature  lacks  reports  of  complete  analyses  of  the  fluids  in 
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such  cases,  i.e.,  an  analysis  including  examination  of  the  physi- 
cal, chemical,  cytological  and  bacterial  characteristics. 

In  the  second  plate,  for  obvious  reasons,  such  cases  rarely 
reach  autopsy.  A  summary  of  the  findings  which  are  published 
seems  to  show  no  demonstrable  lesion  in  the  central  nervous 
system  except  an  evident  increase  in  the  amount  of  cerebro- 
spinal fluid,  flattened  convolutions,  and  distended  ventricles.  The 
keenest  examination  will  reveal  at  most  only  a  cloudiness  of  the 
pia  mater. 

The  ease  reported  by  Swain  represents,  to  the  writer's  mind, 
au  advance  step  in  the  evolution  of  the  disease.  Here  the  only 
lesion  found  at  autopsy  was  some  pus  on  the  choroid  plexus  in 
the  ventricle. 

An  interesting  case  showing  a  clinical  picture  of  meningitis, 
with  recovery,  and  presenting  points  of  special  interest  to  our 
argument,  is  that  reported  by  von  Beck : 

Boy,  1-1  years,  suffered  since  he  was  7  years  old  with  an 
intermittent  otorrhea.  January  22,  1894,  he  was  attacked  by 
headache,  and  earache  (right).  Had  no  fever,  but  vomited. 
January  25th  became  unconscious.  Status  on  January  26th; 
a  pale  youth,  semi-comatose,  at  times  crying  out,  and  boring 
his  head  into  pillows.  Exophthalmus  present,  pupils  normal 
in  reaction  but  choked  disc  more  markedly  present  in  the 
right  eye  than  in  the  left.  Hyper-aesthesia  and  hyper-algesia 
of  the  entire  body.  No  paralysis.  Percussion  of  the  head 
more  painful  on  the  right"  than  on  the  left  side.  Nothing 
noted  regarding  the  mastoid  processes.  No  otorrhea.  Mem- 
brana  tympani  thickened,  red,  and  showing  a  small  si  ar. 
Temperature  37.8C,  pulse  60.  January  27th,  temperature 
36.8,  pulse  52.  Somnolent.  Operation  by  Czerny.  Exposure 
of  sinus  transversus.  which  did  not  pulsate,  but  contained 
normal  blood.  (Puncture  test).  Dura  mater  over  tempero- 
sphenoidal  lobe  tense  and  without  pulsation.  Puncture  of 
the  lobe  through  the  dura  without  results.  Puncture  of  lat- 
eral ventricle  delivered  4  c.e.m.  of  a  water-clear  (Wasser- 
helle)  fluid  which,  after  withdrawal  of  the  needle,  flowed  in 
a  slowly  pulsating  stream  until  about  26  e.c.m.  was  evacu- 
ated.    After  the  operation,  pulse  89,  no  fever. 

January  28th.  Sensorium  much  clearer,  lessened  head- 
ache, appetite  good,  and  restful  sleep.  Was  in  general  good 
condition  until  February  2nd.  when  headache  returned, 
improving  somewhat  when  ice  was  applied.     February  4th; 
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again  headaches,  and  vomited  twice.     Pulse  68. 

February  5th.  Pulse  44.  Cloudiness  of  sensorium,  opis- 
thotonus. 

Second  Operation.  Dura  again  found  without  pulsation. 
Puncture  of  the  temporal,  frontal  and  occipital  lobes  through 
the  old  wound,  searching  for  an  abscess,  was  without  result. 
When  the  puncture  was  carried  directly  inward,  40  c.c.m. 
of  cerebro-spinal  fluid  again  obtained. 

February  6th.  Patient  now  has  no  symptoms  at  all. 
Pulse  80. 

February  7th.  All  the  old  symptoms  again  present,  and 
in  the  next  few  days  evidenced  symptoms  of  increased  intra- 
cranial pressure,  and  third  operation  was  performed  on 
February  15th.  Again  40  c.c.m.  of  cerebro-spinal  fluid  was 
removed  from  the  right  lateral  ventricle ;  that  same  even- 
ing the  patient  is  decidedly  improved.  Headache  persisted, 
however,  until  February  22nd.  From  February  23rd  onward 
improvement  continued  until  discharged  from  clinic,  March 
18th.  Control  examination  February  11,  1896,  and  found 
normal. 

Where,  in  the  usual  run  of  these  eases  as  we  see  them,  the 
meningeal  symptoms  disappear  after  the  removal  of  the  primary 
foci  of  disease,  thi  correctness  of  the  diagnosis — "meningitis"  is 
sometimes  called  into  question.  In  the  case  cited  above,  how- 
ever, where  the  symptoms  reappeared  three  distinct  times  and 
receded  each  time  upon  the  institution  of  therapy  which  relieved 
the  pressure  symptoms,  the  diagnosis  cannot  be  questioned. 
Furthermore,  when,  for  long  periods  of  time  after  the  relief  of 
the  acute  onset  of  meningeal  symptoms,  traces  of  disturbances 
in  the  meninges  remain  as  evidence  of  their  involvement,  the 
correctness  of  the  diagnosis  receives  further  support.  It  is  our 
purpose  to  cite  a  few  cases  illustrative  of  this  point.  The  his- 
tories are  contracted  into  as  brief  a  description  as  is  possible  to 
present  their  salient  features.  Those  further  interested  in  the 
detailed  histories  are  referred  to  the  bibliography  accompanying 
this  article. 

The  next  case,  reported  by  Robson,  also  recovered, — but  from 
the  symptoms  it  is  shown  that  adhesions  took  place,  and  so  it  is 
reasoned  that  a  further  advance  in  the  meningeal  process  is 
shown  from  the  simple  excessive  accumulation  of  clear  spinal 
fluid  in  the  intra-cranial  space. 
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The  patient  was  a  girl  aged  10  years,  taken  sick  with  pain 
in  the  left  ear  and  left  side  of  the  head,  in  December.  1888. 
Toward  the  middle  of  January.  1889.  rigidity  of  the  head 
became  noticeable,  and  there  were  spasms  of  the  muscles  at 
the  angle  of  the  mouth,  and  also  a  light  delirium.  January 
19th.  admitted  to  ward.  Restlessness:  no  delirium;  but 
'"Raiae  meningitique."  Temperature  10.0  C.  Fulse  very 
much  slowed.  Left  side  otorrhea  and  tenderness  over  the 
mastoid  process. 

January  22.  1889.  Continuous  talking,  sleeplessness. — but 
apparently  without  pain.  Xo  otorrhea  now.  No  neuritis 
optica. 

January  29th.  Temperature  normal ;  frecpient  pulse  rate 
(not  exactly  stated). 

February  5th.  Again  fever  also  hemiplegia  dextra  accom- 
panied by  apliasia.  Enlarged  pupils,  double  optic  neuritis. 
Operation  February  6th:  "Trepanation"  oven  arm-centre. 
Incision  of  dura.  Brain  without  pulsation.  Tested  by  punc- 
ture in  various  directions  without  result. — then  puncture  of 
lateral  ventricle,  evaenation  of  22  e.  c.  m.  of  serous  fluid.  At 
once  return  of  brain  pulsations.  Suture  of  the  dura.  The 
next  morning  patient  was  able  to  move  arms,  and  gradually 
all  t'ue  paralysis  disappeared.  After  a  month  all  evidence 
of  hemiplegia  was  gone.  (Xo  report  on  the  aphasia),  (pub- 
lished in  January,  1890),  and  at  time  of  report  patient  was  in 
good  health,  although  occasionally  she  exhibited  spasms  in 
the  right  arm. 

The  next  case  has  been  selected  because  it  gave  a  slightly  turbid 
fluid,  although  here,  too,  recovery  was  obtained.  The  case  again 
evidenced  an  advance  in  the  evolution  of  the  disease,  and  is  evi- 
dence of  the  progressive  nature  of  meningitides. 

From  Boeuninghaus :  A  woman,  51  years  of  age.  June  5, 
1895;  attacked  with  chills,  dizziness,  malaise,  and  general 
pains  in  the  limbs;  during  the  night,  pain  and  tinnitus  in  the 
right  ear. 

June  18.  Headache  localized  to  occipital  region.  Drum 
(right)  red  and  slightly  bulging,  otorrhea  present.  Has  symp- 
toms of  dizziness,  and  sensorium  is  not  entirely  clear.  Tem- 
perature 10.1   C.    ParaeenteM^. 

June  17th.  Patient  apathetic,  presenting  photophobia :  occi- 
pital region  tender  to  percussion ;  no  rigidity  of  neck  or  head ; 
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eye-grounds, — engorgement  and  some  discoloration  in  veins  at 
periphery  of  disc. 

Mastoid  operation  on  June  27th, — no  pus  in  antrum.  The 
following  night, — chills,  otherwise  nothing  of  note  except  con- 
tinuation of  fever.    Pulse  slower,   70-88. 

July  3rd.  Increase  of  headache,  and  cloudiness  of  sensorium. 
Xo  opisthodomus.     Next  night  gave  delirium. 

July  4th.  Exposure  of  sigmoid  sinus  and  opening  of  it ; 
the  sinus  had  been  compressed  by  the  intra-cranial  pressure 
and  appeared  as  if  empty  of  blood;  no  pulsation  of  dura 
over  cerebellum.  Removal  of  tegmen  revealed  that  no  pulsa- 
tions were  present  in  dura  of  cerebrum.  Wide  incision  of 
the  dura  made,  and  incision  also  made  into  the  brain  sub- 
stance, which  at  once  sprang  into  the  dural  opening.  The 
brain  tissue  was  also  pulseless,  and  appeared  anaemic  (blut- 
leere  Hirn  substance).  Nowhere  was  pus  discoverable.  Punc- 
ture of  the  lateral  ventricle  now  performed,  evacuating  about 
10  c.  c.  m.  of  slightly  turbid  fluid.  Thereupon  slight  pulsa- 
tions of  the  brain  came  on,  and  the  Pial  blood  vessels  wen 
s<in  in  becorrn  filled  up  tcifli  blood.  Immediately  thereafter 
fever  dropped  and  the  general  condition  improved,  recovery 
taking  place.  (Xo  report  on  the  examination  of  the  fluid  is 
given). 

Additional  cases  are  reported  with  slightly  differing  details  by 
Waldvogel,  Dench,  and  others.  The  following  case  is  given  here 
because  the  author  of  the  report  gives  a  rather  detailed  descrip- 
tion of  the  conditions  he  found  at  operation.  The  case  further 
shows  the  progressive  nature  of  meningitides,  and  here  we  have 
a  reported  observation  from  the  operation-table  showing  that  the 
brain  oedema  was  evident  to  the  naked  eye  at  that  time.  The 
brain  prolapse  simulates  the  finding  on  our  dogs  with  experi- 
mentally induced  cerebral  anaemia.  The  case  is  reported  by 
Joel  as  follows  : — 

Boy  of  12  years;  was  attacked,  during  the  course  of  a 
long  standing  otitis  media  purulenta  chronica,  in  May.  1893, 
with  headache,  dizziness,  and  vomiting,  and  general  malaise. 
These  symptoms  continued  without  the  occurrence  of  any 
fever,  with  occasional  recessions,  until  June  12th.  Then  the 
patient  exhibited  intense  general  spasms,  with  loss  of  con- 
sciousness, lasting  the  entire  day.  The  spasms  commenced 
in  the  muscles  of  the  face,  then  spread  to  the  arms  and  the 
legs. 
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Operation.     In  addition  to  the  radical  mastoid,  "trepana- 
tion" was  performed  over  the  temporal  lobe.   Dura  very  tens( 
and  pulseless.      After  incision  of  the  dura  brain  tissue  pro- 
trudes into  wound.     Pia  is  intact,  but  strongly  hyperaemic. 
Multiple  incisions   of  the  cerebrum  4-5  cm.  in  depth  gave 
no   evidence   of  pus.     The   brain   tissue   is   observed   to   be 
extraordinarily  oedematous,  moist,  glistening  (gliinzend)   and 
soft,   and  formed   a  hernia.     The   cramps   stopped   immedi- 
ately ;   the  sensorium   cleared   the  middle   of  the  next   day. 
Pulse   and  temperature  became   normal.     Three   days  later 
change  of  dressings.     The  brain  prolapse  gave  no  reaction. 
There  was  a  slight  aphasia.     Brain  prolapse  removed  June 
27th.     In  two  months  recovery  completed.     Control  exami- 
nation after  two  years  found  patient  healthy  and  normal. 
And  so  cases  might  be  multiplied.     It  is  of  interest,  however, 
to  record  some  cases  where  the  lesion  seems  to  localize  itself  to  a 
circumscribed  area,  judged  from  the  clinical  symptoms  presented. 
Thus,    Merkons    reports    an    interesting    case    which    presented 
marked  aphasia  for  some  time  after  recovery  had  taken  place, 
while,  during  the  period  of  active  meningeal  symptoms,  in  addi- 
tion to  the  aphasia  there  were  shown  unconsciousness,  fever,  and 
clonic  spasms  involving  one  whole  side  of  the  body.     The  eye- 
grounds,  too.  evidenced  symptoms  which  we  now  account  as  due 
to  intra-cranial  pressure.     Korner*  records  two  interesting  cases 
which  can  be  grouped  here.    The  one  showed  a  paralysis  of  the 
right  arm  and  hand,  which  lasted  from  December  19,  1891,    (ac- 
companied with  other  symptoms  referable  to  the  meninges — head- 
ache, vomiting,  fever,  and  eye-ground  picture  of  distorted  boun- 
dary of  disc,  and  engorged  blood  vessels)    until  December  21th, 
when   all   symptoms   disappeared.     The   second   case,   besides   the 
usual  meningeal  symptoms  showed  double  vision,  and  on  the  one 
side  abduceus  paralysis.     On  April  22,  1901,  the  eye-ground  ex- 
amination, which  had  given  normal  findings  on  March  31,  1901, 
when  the  patient  was  admitted,  now  showed  a  swelling  of  the 
optic  papilla  ecpial  to  one  diopeter,  and  olsa  optic  neuritis.     These 
symptoms  all  disappeared  at  the  end  of  the  same  year. 

In  addition  to  these  cases,  the  writer  details  a  case  which  came 
under  his  personal  care  on  October  8,  1 910.  The  case  demonstrates 
the  fact  that  in  these  early  stages  of  meningitis  the  focal  signs 
may  be  drawn  from  the  spinal  cord  as  well  as  from  the  brain,  any 

*The  cases  taken  by  the  writer  as  examples  are  from  the  older  literature, 
and  are  easily  available  in  either  Korner  or  Boenninghaus'   monographs. 
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jlart  of  the  investing-  membrane  possibly  being  tbe  focal  seat  of  a 
lesion,  a  little  more  advanced  than  the  inflammatory  reaction  af- 
fecting the  meninges  as  a  whole. 

On  October  6,  1010,  there  came  under  observation  at  Man- 
hattan Eye,  Ear  and  Throat  Hospital  (N.  Y.)  a  child  of  5 
years,  giving  a  history  of  having  had  a  purulent  otorrhea  on 
the  right  side  since  infancy.  Fever  had  developed  three  days 
before  appearance  at  the  hospital.  During  the  night  previous 
to  appearance  at  the  hospital  facial  paralysis  had  suddi  nly 
appeared  on  the  left  side.  Status  on  admission:  Comatose 
child,  with  profuse  otorrhea  of  right  ear,  no  mastoid  tender- 
ness elicited.  Temperature  103.4  F.,  pulse  very  rapid,  head 
thrown  backward,  slight  rigidity  noticeable.  Pupils  not  re- 
acting to  light,  unecpially  dilated,  the  left  larger  than  the 
right.  Examination  of  left  ear  showed  only  reddened  drum. 
The  left  side  of  face  paralyzed,  except  muscles  at  angle  of  the 
mouth.  The  eyes  gave  spontaneous  nystagmus;  both  horizontal 
and  oblique.  The  direction  of  a  slow  and  fast  component  was 
not  demonstrable. 

Rota  I  ion  tests,  with  child  held  in  varying  positions  showed 
a  normal  functionating  labyrinth  on  both  sides. 

Lumbar  puncture  gave  a  clear  fluid,  culturally  sterile,  and 
without  pus  elements. 

Operation  immediately  undertaken. 

On  left  side,  simple  mastoidectomy  performed.  This  was  in 
the  nature  of  an  exploration  as  all  the  signs  pointed  to  this 
side.    Nothing  abnormal  found.    No  pus  in  mastoid  process. 

On  tJ'e  right  side,  the  radical  mastoid  operation  was  per- 
formed, giving  the  usual  detritus  and  pus  from  an  acute 
exacerbation  of  a  chronic  mastoiditis.  The  labyrinthine  wall 
was  carefully  examined  and  nothing  abnormal  recognized. 

October  7,  1010.  Temperature  100.  Spontaneous  nystagmus 
still  present. 

October  8,  1910.  Temperature  normal.  Spontaneous  nystag- 
mus disappeared.  Child  fully  conscious,  eyes  reacting  to  light, 
and  apparently  in  a  normal  condition.  During  the  day,  how- 
ever, and  without  a  temperature  elevation,  a  condition  of 
Kyphosis  developed,  the  back  becoming  so  rigid  that  patient 
can  be  placed  on  hands  and  knees  and  is  unable  to  change  its 
position.    The  kyphosis  seemed  to  affect  the  upper  region  of 
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the  spinal  column  principally, — the  cervical  and  thoracic 
regions.  This  condition  resulted  in  a  consultation  with  a 
pediatrician,  who  gave  it  as  his  opinion  that  the  child  might 
be  developing  Pott's  disease. 

October  10,  1910.    The  kyphosis  has  disappeared. 

October  15,  1J10.  The  farther  uneventful  recovery  com- 
menced. Control  examination  after  three  months  shows  entire 
recovery. 

A  critical  reading  of  the  cases  collected  by  Korner.  Boenning- 
haus.  and  others,  gives  the  idea  that  the  progress  of  these  cases 
has  been  arrested  promptly  on  the  institution  of  repeated  lum- 
bar puncture,  or  ventrivular  puncture  in  addition  to  the  removal 
of  the  primary  diseased  factor  in  the  ear.  Had  the  condition 
progressed  unchecked,  it  seems  reasonable  to  suppose  that  a 
frankly  purulent  meningitis  would  have  terminated  the  picture. 
This  is  presumptive  evidence.  An  analogy  might  be  made  with 
a  pleurisy  with  serous  effusion  whi<  h.  by  the  compression  it  exer- 
cises on  the  structures,  interfering  with  their  blood  supply,  so 
lessens  their  tissue  resistance  that  eventually  it  terminates  as  an 
empyema  of  the  pleuritic  cavity.  Furthermore,  when  the  fluid 
is  drawn  from  the  cases  of  so-called  fulminating  type  of  otitic 
meningitis,  it  is  usually  found  clear  in  the  first  examination  if 
this  be  taken  early  enough.  Later.- — if  more  than  two  days  inter- 
vene before  the  fatal  termination. — pus  elements  and  sometimes 
bacterial  growth  is  shown.  Is  it  not  reasonable  to  suppose  that 
were  such  a  case  to  come  to  autopsy  from  extraneous  causes,  and 
without  a  clinical  diagnosis  of  the  meningeal  disease,  that  the 
necropsy  findings  would  be  exactly  similar  to  those  obtained  in 
an  autopsy  report  of  an  ordinary  case  of  so-called  meningitis 
serosa?  The  disease  develops  so  rapidly  in  the  so-called  fulmi- 
nating type  that  the  fatal  termination  precedes  the  formation  of 
a  demonstrable  lesion,  and  one  examines  such  brains  and  hardly 
can  be  brought  to  a  realization  that  the  disease  had  its  seat  in 
the  endocranium.  Finally  the  writer  has  observed  successive 
fluids  at  a  day's  interval,  the  first  negative,  the  second  only 
showing  bacterial  growth,  both  clear,  and  the  case  meanwhile 
terminating  fatally.  With  the  emphasis  which  the  writer  places 
on  the  chemical  examination  of  the  fluid  in  addition  to  the  cyto- 
logical  and  bacterial  examinations,  he  hopes  more  evidence  will 
soon  be  presentable  to  further  substantiate  the  idea  of  the  pro- 
gressions of  meningitides  from  an  inflammatory  reaction  in  the 
tissues  which  is  at  first  purely  an  outpouring  of  excessive  fluid. 
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and  then,  unless  the  progress  of  the  disease  is  cheeked,  a  puru- 
lent exudative  process.  Merkens  was  the  first  to  see  that  the 
general  idea  heretofore  maintained  regarding  serous  meningitis 
needed  revision.  He  takes  into  account  in  his  argument  the 
oedema  of  the  brain  tissue,  and  he  makes  an  analogy  with  the 
tissue  area  surrounding  a  furuncle.  This  area  is  one  of  tissue 
oedema  which  is  culturally  sterile.  Later  it  may  hold  micro- 
organisms, and  he  draws  the  parallel  between  the  infected  area 
in  the  ear-spaces  and  the  surrounding  oedema  as  embracing  the 
brain  and  meninges  in  our  cases  of  "meningitis  serosa."  The 
writer  thinks  that  the  expression  of  the  factors  in  the  production 
of  the  brain  oedema  are  amply  proven  in  the  earlier  sections  of 
this  paper,  and  while  according  Merkens  credit  for  recognizing 
the  factor  of  brain  tissue  oedema,  yet  the  analogy  is  not  a  good 
one  in  many  respects  as  explanatory  of  its  existence  for.  if  the 
analogy  of  Merkens  is  granted  for  the  sake  of  argument,  then 
one  would  expect  the  oedema  of  the  brain  tissue  to  be  more  in 
evidence  on  the  side  and  near  the  site  of  the  primary  disease, 
whi  h  those  who  have  exposed  aud  incised  the  dura  in  such  cases 
have  not  found  to  be  the  case,  nor  do  the  symptoms  show  a 
localization  either,  and  finally  autopsy  reports  (see  Jansen)  in 
rapidly  fatal  eases  of  meningitides  following  acute  labyrinthitis 
demonstrate  the  general  character  of  the  oedema. 

Finally.  Korner  has  taken  a  new  position  on  the  question  in 
his  Nachtrage  to  his  book,  in  which,  when  summarizing,  he  says. — 

"When  micro-organisms  or  pus,  arising  either  from  the  middle 
ear.  the  labyrinth,  or  the  mastoid  process,  or  from  an  extra  or 
intra-dural  abscess,  or  from  a  brain  abscess,  or  sinus  thrombosis, 
reaches  the  meshes  of  the  pia  it  does  not  always  follow  that  the 
pia  mater  immediately  becomes  affected.  Organisms  of  low  viru- 
lence can  propagate  in  the  subarachnoidal  space  and  spread  in 
the  cerebro-spinal  fluid  to  the  ventricles  and  to  the  cord.  The  toxic 
substances  produced  by  their  growth,  acting  as  irritants,  cause  an 
increase  in  the  leucocytes  in  the  cerebro-spinal  fluid,  and  also  may 
produce  symptoms  which  can  hardly  be  differentiated  from  a  fully 
developed  meningitis.  Such  cases  at  autopsy  do  not  show  inflam- 
matory changes  or  pus  in  the  meninges  *****  Without 
doubt  W(    <rri    here  (haling  with  a   very  early  stage — initial  stage 

(VORSTUFF.)    OF  PURULENT  LEPTOMENINGITIS."   ** 

From  what  has  been  presented  in  this  section,  the  presumption 
is  reasonable,  and  the  conclusion  is  justified, — even  in  the  absence 

**Free  translation   from  the  German  text, — italics  are  mine. 
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of  direct  evidence  to  support  it — that  in  meningitis  we  are  dealing 
with  a  disease  whose  nature  is  progressive,  which  may  terminatt 
in  recovery  in  its  very  beginning,  or  initial  stage;  or,  if  it  ad- 
vances, it  eventually  exhibits  thos<  frankly  purulent  characteris- 
tics which  have  caused  tin  latet  stages  to  be  termed  "purulent 
mi  ningitis." 


In  reality,  therefore,  the  consideration  of  the  various  stages  as 
separate  and  distinct  entities  is  due  to  the  study  and  classification 
of  different  stages  of  one  disease  in  varying  periods  during  its 
evolution.  Of  the  classification  of  raeningitides  according  to  the 
causal  microbe,  no  discussion  is  needed,  besides  the  question  of 
classification  does  not  concern  us  in  this  article. 


VII. 
Con  eluding  Remarks. 

From  the  study  of  the  interwoven  problems  presented  above, 
we  note  that  the  factors  which  underlie  our  clinical  picture  are 
the  same  in  all  the  so-called  types  of  meningitides.  Inherent 
differences  due  particularly  to  the  specificity  of  given  microbes 
play  no  part  in  the  factors  studied  in  the  aspect  of  meningitis 
here  presented.  The  toxic,  and  the  poison-effects  from  infection 
of  the  tissue  and  fluids  of  the  central  nervous  system  are  due  to 
the  same  tissue-reactions  whether  the  pathogenic  microbe  in  the 
given  case  is  a  meningococcus  or  a  streptococcus,  provided  only 
that  sufficient  members  of  the  organisms  gain  a  foothold  and  the 
results  of  their  growth  become  operative  on  the  tissues  of  their 
host. 

As  a  result  of  this  invasion  of  the  fluids  and  tissues  of  the  cen- 
tral nervous  system,  the  available  carbohydrate  in  the  spinal 
fluid,  is  used  up.  and  disappears  from  the  fluid.  The  disappear- 
ance of  the  copper  reducing  body,  excepting  in  the  slowly  devel- 
oping tuberculous  meningeal  infections,  is  probably  the  very 
earliest  sign  of  the  activity  of  the  bacteria  in  the  central  nervous 
system.  Thus  there  is  afforded  us  means  of  diagnosis,  in  cases  of 
suspected  meningeal  infection,  which  clearly  differentiates  men- 
ingitis from  all  other  diseases  whose  clinical  pictures  give  symp- 
toms habitually  referred  to  the  meninges,  as,  for  example,  the 
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meningeal  signs  of  general  sepsis  (including  otitic  sepsis)  the 
meningeal  symptoms  of  pneumonia  or  typhoid  fever,  etc. 

The  underlying  primal  factor  which  influences  the  onset  of  the 
series  of  events,  constituting  the  vicious  cycle  remains  as  yet  un- 
determined. We  have,  on  the  one  hand,  the  increased  amount  of 
cerebro-spinal  fluid,  and  on  the  other,  the  oedema  of  the  brain  and 
meningeal  tissues  acting  against  each  other  within  the  limited 
available  space  of  the  cranial  vault,  and  both  factors  exerting  a 
compression  force  on  the  blood  and  nutrient  supply  and  thereby 
tending  to  further  increase  the  oedema : — in  the  face  of  these  con- 
ditions we  are  forced  to  accept,  tentatively  at  least,  the  theory 
that  in  the  use  of  certain  constituents  of  the  spinal  fluid,  by  the 
microbes  as  dietary; — a  change  in  the  composition  of  the  fluid 
results,  changing  its  tension,  and  thereby  its  permeability  through 
the  membranes  of  the  cellular  elements  of  the  Pacchionian  Bodies 
and  that  thus  there  results  a  stasis  in  the  circulation  of  the  cere- 
brospinal fluid; — the  first  factor  in  the  production  of  symptoms  of 
meningitis. 

The  interference  with  the  circulation  of  the  cerebrospinal  fluid, 
and  the  compressed  arterial  blood  supply,  produces  an  anaemia, 
with  the  resultant  picture  of  increased  intracranial  pressure. 
When  the  intracranial  tension  reaches  a  sufficient  degree,  the  "fight 
for  existence :'  of  the  vital  centres  start,  bringing  in  its  train  the 
significant  signs  from  the  vasomotor,  the  respiratory  and  the  vagus 
centres.  Meanwhile,  due  to  the  same  factors,  an  acidosis  of  the  tis- 
sues results,  and  in  the  spinal  fluid  we  find  evidences  of  this,  in 
varying  degrees  of  acidity,  and  the  presence  of  differing  amounts 
of  lactic  acid. 

The  metabolism  of  the  cellular  elements  of  the  tissues  involved 
arc  incidentally  interfered  with  to  a  degree  that  their  chief  consti- 
tuent undergoes  degeneration,  and  the  alkaloidal  poison  groups, 
characterized  by  choline,  accumulate  in  the  spinal  fluid  and  add 
direct  nerve-poison  to  the  deleterious  products  of  direct  bacterial 
activity  already  present,  and  the  case  gives  signs  of  this  in  the 
symptoms  of  toxicity,  and  prostration  exhibited.  Later,  the  further 
decomposition  throws  neutral  fat  into  the  solution,  as  further  evi- 
dence of  the  destruction  of  nerve-tissue  elements. 

The  results  of  our  study,  therefore,  demonstrate  that  the  symp- 
toms of  meningitis  fall  into  two  general  sub-divisions : 

1.  Those  dependent  on  increased  intracranial  pressure. 

2.  Those  dependent  on  the  growth  of  bacteria,  and  on  the  de- 
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composition  products  thrown  into  the  circulation  from  the  disinte- 
gration of  nervous  tissue. 

The  former,  more  often  than  the  latter,  determine  the  outcome 
in  the  given  ease. 

Therapeutic  measures  necessarily  accomplish  but  limited 
results  when  their  aim  is  control  only  of  the  symptoms  referable 
to  the  second  subdivision  of  the  symptom-complex,  and  we  can 
the  better  understand  the  persistence  of  a  high  degree  of  mor- 
tality in  meningitideSj  which  continues  in  the  face  of  specific 
sera,  antitoxins,  vaccines  and  other  agents  (urotropin  injec- 
tions, etc.).  On  the  other  hand,  as  Horder  has  pointed  out.  even 
resolution  in  epidemic  cerebro-spinal  meningitis  after  Lumbar 
puncture  complicates  the  therapeutic  argument  in  connection 
with  the  use  of  specific  sera  and  vaccines.  Results  are  some- 
times put  down  to  the  credit  of  those  substances  which  it  is  not 
unreasonable  to  suppose  were  due  to  the  withdrawal  of  some  of 
the  inflammatory  exudate  from  the  spinal  canal.  In  addition, 
the  cases  of  meningitis  which  have  yielded  to  repeated  Lumbar 
puncture,  and  to  ventricular  puncture,  without  administering  any 
agent  to  combat  the  microbic  activity,  gives  added  significant 
evidence  to  substantiate  this  contention.  In  our  literature,  only 
pure  streptococcic  infections  of  the  meninges  has  been  uniformly 
fatal.  Furthermore,  if  we  critically  read  the  preliminary  report 
just  made  by  Soffian  of  his  observations  taken  in  the  recent  epi- 
demic of  cerebro-spinal  meningitis  in  Texas,  we  note  that  in  all 
the  cases,  except  those  he  terms  "hopeless  from  the  start."  he 
reduced  the  intracranial  tension  to  as  near  normal  as  possible 
before  injecting  his  serum.  Thus  he  succeeded  in  breaking  the 
vicious  cycle*,  and  often,  contrary  to  what  he  expected,  he  finds, 
following  his  injections  of  the  serum. — instead  of  an  increase  of 
intracranial  tension,  demonstrated  by  a  rising  blood  pressure- 
he  finds,  and  reports,  a  fall  of  blood  pressure,  and  therefore  a 
fall  in  intracranial  tension.  "We  have  in  this  an  added  obser- 
vation, that  a  reduction  of  the  cerebrospinal  tension  AXD  the 
use  of  serum  were  the  factors  which  controlled  the  situation  and 
gave  results  characterized  by  Soffian  as  "unusually  good." 
Finally,  to  present  an  idea  of  the  amount  of  pressure  reduction 
possibly  achievable  by  the  simple  procedure  of  Lumbar  puncture, 
we  give  the  evidence  of  Frank  J.  Sladen  of  the  Johns  Hopkins 

*The  reasoning  is  mine.  Soffian  promises  a  later  report  detailing  his  rea- 
sons for  this  finding,  based  on  Cushing's  work.  In  this  article,  Soffian 
simply  states  the  facts  as  he  observed  them,  making  no  additional  com- 
ments. 
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Hospital  staff,  who  determined  that  the  removal  of  30  e.c.m.  of 
fluid  reduced  the  pressure  300  m.m.. — or.  one  c.e.  of  fluid  with- 
drawn equaled  a  reduction  of  10  m.m.  of  pressure  (water). 

Finally,  the  cases  whose  rapid  course — fulminating  types 
(meningocoecic)  and  (otitic,  streptococcic) — hardly  give  time  to 
institute  remedial  measures  hefore  the  paralytic  phenomenon 
from  the  vital  centres  terminates  the  case ;  these  always  show  the 
symptom-complex  as  dominated  by  the  intracranial  pressure 
symptoms. 

From  all  this,  the  conclusion  is  inevitable  that  any  procedure 
which  plates  the  control  of  the  intracranial  pressure  within  our 
grasp  will  be  the  logical  surgical  remedy  for  this  condition.  The 
pressure  factors  once  in  hand,  then  the  added  forces  we  can  bring 
in  the  form  of  sera,  antitoxins,  and  chemical  agents,  may  find 
increased  value  in  combating  the  symptoms  referable  to  the  sec- 
ond subdivision  of  our  symptomatology.  Thus  we  would  have 
all  factors  covered  in  the  given  case. 

Efforts  have  already  been  made,  and  methods  tried  out,  and  a 
simple  and  easily  performed  operation  has  been  perfected  in  all 
its  details.  The  credit  for  working  out  the  ingenious  technic 
belongs  more  properly  to  my  associate  in  the  work,  Dr.  Irving  S. 
Haynes.  of  Cornell  University.  In  another  article  which  appears 
simultaneously  with  this  one,  he  presents  all  the  available  data  on 
the  questions  and  problems  of  the  surgical  treatment  of  menin- 
gitis. 

Three  cases  have  come  under  my  observation  in  connection 
with  the  new  operation.  Two  were  seen  in  association  with,  and 
operated  on  by  Dr.  Irving  S.  Haynes,  and  the  third  was  turned 
over  to  me.  by  Dr.  Wendell  C.  Phillips,  for  the  performance  of 
the  operation.  This  last  case  was  one  which  the  meningeal  infec- 
tion followed  an  acute  mastoidal,  and  acute  labyrinthine  puru- 
lency,  and,  from  comparison  with  the  course  taken  in  parallel 
cases,  would  have  been  of  the  fulminating  type.  The  causal 
microbe  was  the  streptococcus.  I  operated  to  drain  the  cisterna 
magna.  The  patient  survived  the  mastoid  and  labyrinthine  ex- 
enteration, and  the  operation  for  drainage  of  the  cisterna  magna 
(all  performed  at  one  stage)  for  nine  days.  During  all  this  time 
sensorium  remained  clouded,  there  was  no  delirium,  even  to  the 
end;  no  retraction  of  the  head,  and  no  rigidity.  The  pulse  rate 
varied,  and  the  blood  pressure  was  kept  within  bounds  by 
re-establishing  a  flow  of  cerebro-spinal  fluid  from  the  cisterna 
magna,  when  evidence  of  its  rise  above  120  m.m.  Hg.  was  pre- 
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sented.  The  details  of  all  these,  and  other  eases,  are  now  being 
prepared  for  publication.  A  description  of  surgical  technie  is 
not  within  the  scope  of  this  article. 

In  conclusion,  this  study  of  meningitis,  while  not  bearing  di- 
rectly on  questions  appertaining  to  diagnosis,  would  lack  com- 
pleteness did  we  not  emphasize  those  of  our  findings  which  help 
toward  making  an  early  diagnosis,  for  if  surgical  measures  are 
to  meet  with  any  degree  of  success  in  meningitis,  the  condition 
must  be  recognized  early,  and  the  relief  instituted  promptly. 

The  early  diagnosis,  according  to  our  findings,  besides  those 
manifestations  of  meningeal  involvement  which  we,  as  clinicians, 
are  wont  to  recognize  as  such,  lies  in  the  repetition  at  short  inter- 
vals of  blood  pressure  estimations,  a  progressive  increase  in  which 
is  the  first  significant  sign.  The  eye-ground  examination,  giving  a 
finding  of  an  increased  tension  in  the  veins;  swilling  of  the  pap- 
pilla,  is  next  in  importance.  The  examination  of  the  spinal  fluid, 
completed  in  all  its  details,  gives  the  final  necessary  determination. 
The  pressure  of  its  flow  is  noted,  its  physical,  chemical,  cytological, 
and  finally,  its  bacterial  constituents  determined.  The  chemical 
examination  gives  the  quickest  answer,  and  the  absence  of  a  cop- 
per reducing  body,  a  degree  of  acidity,  the  presence  of  lactic  acid, 
albumin,  and  globulin  in  addition  to  the  estimated  increase  in 
potassium  salts,  and  the  finding  of  larger  amounts  of  choline  than 
normally  present,  or  a  high  percentage  of  a  neutral  fat.  or  both ; — 
these  make  for  a  diagnosis  of  meningitis.  Later,  the  cytological 
and  the  bacterial  examinations  bring  added  data,  but  in  the  event 
of  negative  bacterial  findings,  and  positive  increase  in  cellular 
elements,  and  a  fluid  which  apparently  is  "clear,"  and  yet  gives 
as  a  result  of  chemical  examination  results  as  outlined  above, — 
then  there  is  a  strong  presumption  that  the  given  case  is  one 
which  is  a  meningitis,  which  presumption  becomes  stronger  if 
the  bedside  observation  substantiates  these  findings,  by  demon- 
strating increasing  blood  pressure,  and  other  signs.  It  is  to  be 
noted  that  the  chemical  signs  of  a  meningitis  are  obtainable  some 
time  before  any  other  reports  from  the  examination  of  the  fluid 
are  available. 


With  this  brief  outline,  by  way  of  emphasis,  on  the  value  of 
the  chemical  examination,  we  will  end  our  discussion  on  the  many 
questions  involved  in  the  consideration  of  the  problems  of 
meningitis. 
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Chapter  I — Introduction  and  Historical  Review. 

Introduction. 

The  term  "meningitis"  was  introduced  by  an  army  surgeon 
named  Herpin,  in  1803.     (1) 

It  indicates  a  septic  process  involving  the  membranes  of  the 
brain  caused  by  various  organisms. 

The  mortality  in  meningitis  varies  from  20%  to  100%,  de- 
pending upon  the  variety  of  infecting  organism. 

Its  lethal  effects  are  due  to  three  separate  and  yet  insepa- 
rably intermingled  factors :  the  poisonous  effects  of  the  toxines 
manufactured  by  the  bacteria  themselves,  the  toxines  generated 
in  the  tissues  and  cerebrospinal  fluid  as  a  result  of  bacterial 
action  upon  them,  and,  to  the  mechanical  effects  of  the  pressure 
produced  within  the  skull  by  the  products  of  inflammation. 

Septic  conditions  are  usually  surgical  opportunities  and  de- 
mand surgical  treatment. 

The  treatment  of  suppuration  within  the  meninges  of  the 
brain  is  not  on  a  par  with  the  treatment  of  sepsis  elsewhere  in 
the  body.  In  most  other  forms  of  septic  infection,  special  or 
general,  local  or  diffuse,  surgery  has  secured  a  great  diminution 
of  mortality  and  a  remarkable  preservation  of  function.  But, 
concerning  meningitis,  with  the  exception  of  the  serous  and 
diplococcic  forms,  its  mortality  is  just  as  high  as  it  was  in  1870, 
before  the  dawn  of  cranio-spinal  surgery,  which  since  then  in 
other  lesions  of  the  brain  and  cord  has  achieved  such  notable 
results. 

I  propose  to  review  the  records  of  the  past  40  years,  to  ascer- 
tain, if  possible,  the  reasons  for  the  present  deplorable  situation 
in  the  treatment  of  this  disease  and  to  show  that  there  is  hope 
for  the  future. 

After  correlating  the  experiences  of  the  past,  the  opinions  of 
the  present  and  the  latest  results  in  practical  and  laboratory 
research,  with  a  firm  belief  in  the  reason  and  justice  of  our 
contention,  I  desire  to  submit  for  critical  examination  and  actual 
test  a  rational,  safe  and  efficient  surgical  procedure  for  the 
treatment  of  meningitis. 

Historical  Review. 

As  a  preliminary  observation  in  regard  to  the  operative  treat- 
ment of  intracranial  suppuration  the  following  quotation  from 
a  paper  by  Gross  (2)  is  given,  this  was  published  in  1873. 
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."The  treatment  of  compression  of  the  brain  from  effusion  of 
pus  is  purely  surgical;  and  all  authors  are  unanimous  in  the 
opinion  that,  unless  the  matter  be  evacuated,  the  patient  will 
die,  although  they  are  equally  agreed  that  this  measure  holds 
out  but  little  chance  of  life."  A  little  farther  he  says:  "No 
case  is  recorded  of  recovery  from  effusion  of  pus  into  the 
arachnoid  cavity  without  its  having  been  let  out,  on  the  other 
hand,  if  a  free  incision  be  made  into  the  dura  matter  so  as  to 
admit  of  its  ready  escape,  one-half  of  the  patients,  as  I  have 
just  shown,  fight  their  way  through.  The  necessity  of  operation 
is,  therefore,  not  to  be  questioned." 

While  Gross  referred  to  intracranial  suppuration  due  primarily 
to  traumatic  causes,  his  statement  is  so  explicit  in  reference  to 
"effusion  of  pus  into  the  arachnoid  cavity,"  that  one  feels  that 
he  fully  comprehended  the  necessity  of  surgical  measures  in  all 
such  cases  of  whatever  origin  and  their  utter  hopelessness  when 
otherwise  treated. 

We  go  a  long  ways  before  we  come  to  anyone  else  suggesting 
surgical  intervention  for  "effusion  of  pus  within  the  arachnoid 
cavity." 

Ventricular  puncture  and  drainage  is  the  next  deliberate  pro- 
cedure offered  for  the  relief  of  the  effusion  in  meningitis. 

According  to  von  Beck  (3)  this  conception  was  first  expressed 
theoretically  by  Wernicke  in  1881. 

Further  that  von  Bergman  was  the  first  to  use  it  in  18S8  in 
a  case  of  tubercular  meningitis.  He  was  closely  followecTT)y  a 
number  of  operators,  as  Keen,  Robson,  Franks,  Wyss,  Halm, 
Kocher  and  McCosh,  in  such  cranial  lesions  as  meningitis,  brain 
tumors,  and  epilepsy. 

Von  Beck  reports  a  case  of  "Acute  Internal  Hydrocephalus" 
following  a  chronic  otitis  media,  in  a  boy  of  14  in  which  the 
lateral  ventricles  were  punctured  at  three  different  times,  with 
the  withdrawal  of  26,  40  and  40  c.  c.  m.  of  cerebrospinal  fluid. 
The  child  recovered. 

He  also  described  a  case  of  "Traumatic  Cerebral  Abscess,"  in 
the  frontal  lobe  that  was  incised  and  drained.  This  was  fol- 
lowed by  diffuse,  purulent  meningitis  with  acute  internal  hydro- 
cephalus. Fifteen  days  after  the  first  operation  the  lateral 
ventricle  was  punctured,  40  e.  c.  m.  of  turbid  cerebrospinal 
fluid  drawn  off.  The  boy  (7  years  old)  was  moribund  at  the  time 
of  the  last  operation,  but  recovered  after  an  illness  of  126  days. 
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Quincke  (1)  describes  a  case  of  a  child  12  years  old,  with 
hydrocephalus,  upon  whom  he  performed  ventricular  puncture 
on  June  25,  1888,  because  all  other  forms  of  treatment  had  been 
unavailing.  The  lateral  ventricles  were  tapped  at  different 
points  five  times  thereafter,  but  the  child  finally  died  from 
meningitis. 

W.  Mayo  Robson  (5)  was  among  the  first  to  conceive  the  idea 
of  ventricular  drainage  in  meningitis,  and.  while  antedated  in 
its  execution  by  both  von  Bergman  and  Quincke,  is  entitled  with 
them  to  receive  credit  for  this  operative  suggestion.     He  writes : 

"In  1888,  while  sitting  powerless  by  the  bed  of  a  child  dying 
of  coma,  due  to  meningitis,  a  train  of  thoughts  passed  through 
my  mind,  which  culminated  in  the  ideas  set  forth  in  this  paper. 

'"If  we  have  a  serous,  purulent  or  tuberculous  peritonitis,  we 
do  not  hesitate  to  open  the  abdomen  and  drain  it:  and  if  we  have 
a  plura  full  of  fluid,  we  feel  it  our  duty  to  perform  paracentesis. 
or  if  the  fluid  lie  purulent,  to  incise  and  drain  the  chest.  Then 
why  we  allow  the  brain  to  suffer  compression,  even  unto  death, 
when  we  can.  as  the  following  case  will  prove,  tap  the  ventricles 
and  remove  the  pressure/'  Here  follows  the  report  of  a  case  in 
which  he  operated  on  Feb.  7,  1889,  by  puncturing  the  lateral 
ventricles  through  a  trephine  opening  over  the  left  motor  area. 
Six  ounces  of  clear  fluid  were  removed.  Recovery  followed,  with- 
out superfuial  suppuration,  in  a  month. 

The  plan  next  suggested  and  executed  for  relief  in  meningitis. 
attacked  the  disease  at  an  entirely  different  point,  namely  by 
draining  the  spinal  subarachnoid  space  in  the  lumbar  region. 

To  W.  Essex  "Wynter  (6)  must  be  given  the  credit  for  the  con- 
ception and  first  operation  of  spinal  drainage  in  the  treatment  of 
meningitis.    His  first  case  was  operated  upon  February,  1889. 

Of  course  to  Corning  (7)  belongs  the  honor  of  the  first  lumbar 
puncture,  but  this  was  for  the  injection  of  drugs,  not  for  drainage 
of  inflammatory  exudation. 

In  his  paper  Wynter  says:  '"In  many  cases  of  fatal  tubercular 
meningitis  coma  supervenes  with  great  rapidity  and  with  all  the 
signs  of  cerebral  pressure,  whilst  after  death  little  can  be  found 
except  an  excess  of  cerebrospinal  fluid,  often  at  a  considerable 
positive  pressure,  to  account  for  the  symptoms  and  the  fatal  issue. 
The  possibility  of  recovery  in  this  class  of  cases,  where  there  is 
commonly  little  development  of  tubercle,  together  with  the  feasi- 
bility of  draining  away  the  fluid  continuously  by  the  theca  verte- 
bralis,  suggested  this  mode  of  procedure." 
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•  His  first  case  was  a  boy  oi'  three  years  of  age  in  the  comatose 
stage  of  tubercular  meningitis.  The  operation  did  not  require  an 
anaesthetic.     The  child  "was  held  in  a  sitting  position. 

"A  tiny  incision  was  made  in  the  skin  beside  the  spine  of  the 
second  lumbar  vertebra  and  a  Southey's  tube  and  trochar  inserted 
tiJl  the  point  impinged  against  the  lamina ;  the  point  was  then  di- 
rected slightly  downward  and  was  pushed  through  the  ligamentum 
and  theea  with  an  inclination  toward  the  middle  line.  Clear  fluid 
at  once  welled  up  into  the  tube  on  withdrawing  the  trochar,  a  fine 
India  rubber  tube  was  arranged  for  continuous  drainage  and  the 
child  put  back  to  bed."  Although  all  the  symptoms  were  immedi- 
ately improved,  the  fluid  ceased  to  flow  after  24  hours  and  the 
child  died.  Wynter's  second  case,  operated  upon  February  21, 
1800,  was  a  Lumbar  laminectomy.  Briefly  it  is  as  follows.  Girl 
aged  eleven.  Wynter  cut  down  upon  the  second  lumbar  vertebra, 
removed  the  spine  and  right  lamina  and  punctured  the  theca  with 
a  knife.  Clear  fluid  escaped  with  force.  A  drainage  tube  was 
placed  in  the  canal.  Improvement  in  all  symptoms  followed  im- 
mediately, but  with  the  stoppage  of  the  flow  of  fluid  three  days 
later,  they  became  worse  and  the  child  died  on  the  next  day. 

It  was  not  until  December  12.  1890.  that  Quincke  (4)  performed 
lumbar  puncture  according  to  a  technic  devised  by  himself  and 
accepted  and  universally  practiced  ever  since.  It  is  due  to  his 
careful  experiments  and  explicit  directions  for  performing  this 
operation  that  his  claims  for  pioneer  work  in  this  field  rest 
because  he  was  clearly  antedated  by  Wynter  by  a  year  and  ten 
months,  in  the  actual  performance  of  the  operation. 

Please  note  that  Wynter's  first  case  was  a  deliberate  lumbar 
puncture  with  provision  for  continuous  drainage,  whereas  his 
second  case  was  a  lumbar  laminectomy  with  tube  drainage. 

Quincke's  first  case.  Very  marked  hydrocephalus,  with  acute 
cerebrospinal  meningitis. 

A  boy,  18  months  old.  Quincke  did  his  first  lumbar  puncture 
December  12,  1890,  between  the  third  and  fourth  lumbar  verte- 
brae and  drew  off  a  cubic  centimeter  of  clear  fluid. 

The  puncture  was  repeated  on  December  14.  with  removal  of 
10  c.c.m.  fluid  in  20  or  30  minutes.  Again  on  the  17th,  puncture 
below  the  fourth  vertebrae  was  done  and  the  pressure  of  the 
cerebrospinal  fluid  noted  at  13  to  15  cm.  of  water,  or  10  to  11 
m.m.  Hg..  when  the  child  cried  the  pressure  rose  to  20  cm.  water, 
but  quickly  dropped  back  to  15  cm.  again. 
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The  flcnv  was  about  8  drops  per  minute.  The  child  was  con- 
valescent by  the  23rd  and  fully  recovered  by  January  10th. 

Quincke  considered  this  a  leptomeningitis  infantum  or  simple 
acute  hydrocephalus.  He  states  in  a  foot  note  that  the  normal 
pressure  of  the  cerebrospinal  fluid,  with  the  child  in  a  horizantal 
position  was  about  1  m.m.  of  mercury. 

Wynter's  third  ease  was  another  laminectomy,  performed  by 
Pierce  Gould  on  June  21.  1890.  He  cut  down  upon  and  divided 
the  lamina  of  the  first  lumbar  vertebra.  The  spinal  canal  was 
opened  with  a  knife. 

A  slight  amount  of  fluid  escaped,  a  drainage  tube  was  inserted, 
the  symptoms  improved  for  a  short  time  but  the  patient  died. 
(Boy  two  years  old). 

A  fourth  ease  in  Wynter's  report  was  a  girl  of  13  months,  in 
convulsions,  semi-conscious,  head  retrai  ted.  April  15.  1891.  a 
South ey's  tube  was  introduced  into  the  spinal  canal  in  the  lum- 
bar region.     Death  followed  in  a  few  hours. 

Wynter  remarks:  "Though  none  of  these  eases  were  ultimately 
successful,  no  harm  in  any  one  resulted  from  the  interference. 
In  some  there  was  temporary  relief  of  the  symptoms,  and  the 
necropsy  in  each  i  ase  showed  ample  reason  for  the  fatal  termi- 
nation, either  in  general  tuberculosis  or  failure  in  maintaining 
the  drainage.  Further  experience  will,  no  doubt,  enable  a  better 
selection  of  cases  to  be  made,  and  the  treatment  to  be  carried 
out  more  effectually." 

Charles  A.  Morton  (8)  published  a  paper  in  1891.  upon  "The 
Pathology  of  Tuberculous  Meningitis  with  Reference  to  Its 
Treatment  by  Tapping  the  Subarachnoid  Spa<  e  of  the  Spinal 
Cord."  He  says:  "In  view  of  the  recent  procedures  of  tapping 
the  subarachnoid  space  of  the  spinal  cord  in  cases  of  tuberculous 
meningitis,  the  pathology  of  the  disease  derives  quite  a  new 
importance.  The  prospect  of  relief  by  surgical  intervention  in 
these  cases  depends  on  the  relation  which  increased  intraventric- 
ular pressure  bears  to  other  pathological  changes  and  to  the 
symptoms,  and  whether,  from  the  conditions  found  after  death, 
there  seems  a  fair  chance  of  our  being  able  to  relieve  this  pres- 
sure by  tapping  the  subarachnoid  space  of  the  spinal  cord." 
Morton's  statements  are  introduced  here  to  show  that  at  this 
time  he  was  thinking  of  the  possibility  of  drainage  in  tubercular 
meningitis. 

Victor  Horsley  (9)  in  December.  1890.  in  reference  to  the 
treatment  of  septic  meningitis  proposed  "Free  Drainage  and  Dis- 
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infection,  and  the  Immediate  Consequences — Relief."  Further,  "I 
have  put  down  septic  meningitis  as  a  condition  which  might  be 
improved  by  operation,  such  as  free  drainage  and  irrigation  with 
warm  disinfectants.  I  do  not.  however,  believe  that  this  course 
will  always  successfully  rescue  these  otherwise  hopeless  cases. 
In  fact.  I  have  operated  twice,  once  by  way  of  exploration  and 
once  deliberately,  but  in  both  the  moribund  patients  succumbed, 
after  temporary  though  marked  remission  of  their  symptoms." 

To  Ballance  (10)  probably  belongs  the  credit  for  first_  attack- 
ing meningitis  by  the  occipital  route.  His  statements  made  in 
1S97.  "with  regard  to  the  operation  of  draining  the  posterior  sub- 
arachnoid cistern,  which  had  been  described  by  Parkin  in  1893, 
he  had  first  performed  it  in  1891.  The  occipital  bone  was  tre- 
phined close  to  the  foramen  magnum.  One  case  died  of  hem- 
orrhage from  opening  an  abnormal  sinus,  which  was  an  accessory 
lateral  one  situated  lower  than  usual.  Some  cases  had  been 
opened  on  both  sides  of  the  middle  line  so  as  to  prevent  hernia 
of  the  cerebellum  interfering  with  drainage." 

While  Ballance  was  undoubtedly  the  first  surgeon  to  deliber- 
ately drain  the  occipital  fossa  for  septic  meningitis,  his  work  was 
not  made  public  until  six  years  later  and  to  Alfred  Parkin  (11) 
who  independently  planned,  executed  and  published  the  follow- 
ing case  we  should  accord  as  much  credit  as  if  he  had.  in  point 
of  time,  been  the  first  to  perform  the  operation.  His  case  is  as 
follows : 

On  the  9th  of  April.  1893.  Parkin  operated  upon  a  child  four 
and  a  half  years  of  age  who  had  been  sick  for  a  month  with 
meningitis.  At  the  time  of  the  operation  there  was  Cheney- 
Stokes  respiration,  swelling  of  the  optic  discs,  transient  rigidity 
of  the  limbs,  unconsciousness  almost  amounting  to  coma.  Pulse. 
150  and  respirations.  50.  Xo  anesthetic  was  required.  "An  in- 
cision was  made  below  the  superior  curved  line  of  the  occipital 
bone  and  to  the  right  of  the  middle  line.  The  flap  was  reflected 
and  a  circle  of  bone,  three-fourths  of  an  inch  in  diameter,  re- 
moved and  the  opening  enlarged  in  a  downward  direction.  The 
dura  bulged  very  much,  no  pulsation  was  felt.  It  was  opened 
and  a  little  fluid  escaped.  On  passing  a  curved  probe  along  the 
under  surface  of  the  cerebellum  and  raising  it  slightly  a  very 
large  quantity  of  clear  cerebrospinal  fluid  (about  two  or  three 
ounces)  gushed  out.  pressure  was  relieved  and  the  brain  pulsa- 
tion returned.  The  Cheney-Stokes  rhythm  ceased  and  the  pulse 
became  larger  and  regular,  though  still  very  quick.     A  very  fine, 
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almost  capillary  drainage  tube  was  inserted  beneath  the  dura 
mater  and  both  it  and  the  scalp  wound  were  sewn  up."  In  spite 
of  free  drainage  up  to  the  last  the  child  died  sixteen  hours  later. 
Necropsy  showed  generalized  tuberculosis  of  lungs,  liver,  and  men- 
inges. 

In  this  connection  I  wish  to  refer  again  to  the  work  of  Morton 
(12)  whose  operation  for  subarachnoid  drainage  has  been  re- 
ferred to  by  later  writers  who  give  an  erroneous  idea  of  what 
Morton  really  intended  to  accomplish. 

In  order  to  make  the  matter  clear.  I  will  quote  from  Morton's 
paper  on  "The  Opening  Between  the  Fourth  Ventricle  and  Sub- 
arachnoid Space  and  its  Condition  in  Tuberculous  Meningitis 
and  the  Best  Point  for  Direct  Drainage  of  the  Ventricles." 

Summary.  Morton  states  that  in  1891  he  gave  a  paper  on  the 
pathologjr  of  tubercular  meningitis  (to  which  reference  has  already 
been  made  with  regard  to  its  treatment  by  tapping  the  subarachnoid 
space  of  the  cord.)  Since  then  he  has  investigated  the  condition  of 
the  opening  from  the  fourth  ventricle  into  the  posterior  subarach- 
noid space,  in -seven  normal  and  seven  cases  of  tubercular  menin- 
gitis. It  is  evident  that  if  the  foramen  of  Magendie  is  closed  drain- 
age of  the  ventricles  of  the  brain  by  tapping  the  subarachnoid 
space  is  impossible.  His  examinations  show  that  the  foramen  is 
never  closed. 

"Morton's  method,"  for  exposing  the  foramen  of  Magendie  so  as 
not  to  disturb  its  condition  or  relations  consisted  in  first  removing 
the  skull-cap,  the  section  being  carried  low  down  behind.  Then  a 
wedge-shaped  piece  is  removed  from  the  middle  of  the  occipital 
bone,  with  its  base  uppermost  and  with  the  apex,  almost  an  inch 
wide,  forming  the  upper  boundary  of  the  foramen  magnum.  The 
removal  of  this  wedge  exposes  the  dura  which  is  incised,  the  arach- 
noid is  exposed  and  also  incised.  The  fluid  is  gently  sucked  up  with 
a  sponge. 

"In  this  method  there  is  no  possibility  of  rupture  of  the  pia 
mater  closing  in  the  ventricle. ' ' 

In  reference  to  the  second  point  in  his  paper,  "the  drainage  of 
the  ventricles,"  he  advises  that  they  be  drained  "through  a  trephine 
opening,  situated  one  and  one-fourth  to  one  and  one-half  inch 
behind  and  the  same  distance  above  the  external  meatus." 

"Morton's  method"  then,  in  so  far  as  it  referred  to  the  posterior 
subarachnoid  space,  was  a  method  of  exposing  the  foramen  of 
Magendie,  post  mortem  so  as  not  to  disturb  its  condition  or  re- 
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lations.  It  had  nothing  to  do  with  drainage  of  this  space  except 
to  show  that  the  foramen  of  Magendie  was  never  closed. 

Therefore  this  space  could  be  drained  by  way  of  the  spinal  sub- 
arachnoid space  (already  demonstrated  by  "Wynter  and  Quincke) 
or  through  the  lateral  ventricles  (previously  advocated  and  per- 
formed by  Bergmann  and  others.) 

Orel  and  YVaterhouse  (13)  reported  the  recovery  of  a  girl,  five 
years  of  age.  who  was  nearly  moribund  with  "tubercular  men- 
ingitis with  increased  intracranial  pressure,  the  stage  of  coma 
rapidly  advancing  and  unless  pressure  was  relieved,  a  fatal  ter- 
mination inevitable."  The  operation  was  done  under  chloroform. 
October  26,  1893.  "A  curved  incision,  two-and-a-half  inches  long, 
over  the  left  cerebellar  fossa  of  the  occipital  bone,  commencing 
below  and  behind  the  mastoid  process,  passing  with  its  convexity 
upward  and  ending  externally  to  the  external  occipital  crest. 
Furious  bleeding  from  the  occipital  artery.  Some  bleeding  from 
a  torn  mastoid  vein.  Pericranium  raised  in  a  flap  similar  to  the 
scalp  flap.  A  three-quarter  of  an  inch  trephine  hole  was  made 
midway  between  the  external  occipital  crest  and  the  mastoid 
process.  The  dura  bulged  tensely  into  the  opening,  there  were 
no  pulsations.  The  dura  and  the  arachnoid  were  incised  and 
some  thirty  drops  of  a  slightly  greenish  serous  fluid  escaped.  The 
cerebellum  bulged  into  the  trephine  opening,  fitting  it  tightly  like 
a  cork  in  a  bottle.  A  probe  was  passed  between  the  cerebellum 
and  the  arachnoid  towards  the  falx  eerebelli  and  some  drachms 
of  fluid  escaped.  A  drainage  tube  was  passed  along  the  probe 
and  left  in  position.  Fluid  slowly  passed  along  it.  The  dura  was 
sutured,  the  fragmented  bone  button  packed  in  the  opening  and 
the  flap  sutured  with  the  drainage  tube  escaping  through  a  stab 
hole  in  its  middle.  Drainage  continued  until  the  end  of  the  fol- 
lowing month  when  recovery  was  complete." 

In  this  connection  we  should  note  that  Fischer  (14)  refers  to 
a  case  sent  by  Browning  of  Brooklyn  to  the  Bushwick  Hospital. 
in  which  an  operation  was  performed  at  the  occipital  site. 

After  disappointments  became  numerous  in  the  use  of  lumbar 
puncture  as  a  therapeutical  measure  in  meningitis  the  introduc- 
tion of  various  drugs  into  the  subarachnoid  space  was  attempted. 
Thus  Rolgaus  (15)  in  two  cases  of  tubercular  meningitis  injected 
into  the  "subdural"  cavity  an  emulsion  of  iodoform,  but  without 
result.  Next  Sokolov  (16)  reflecting  upon  the  similarity  between 
tubercular  peritonitis  and  meningitis  and  being  familiar  with  the 
curative  action  of  merely  exposure  to  the  atmospheric  air  in  the 
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former  attempted  to  carry  out  the  analogy  in  the  treatment  of 
this  form  of  meningitis.  He  trephined,  aspirated  the  cerebro- 
spinal fluid  through  a  lumbar  puncture  and  then  insufflated  air 
into  the  subarachnoid  space  through  the  lumbar  puncture.  He 
did  not  state  the  results  of  this  treatment. 

A  combination  of  craniotomy  and  lumbar  puncture  was  per- 
formed by  Gradenigo  (17)  in  three  cases  of  suppurative  otitic 
leptomeningitis  with  recovery  in  all. 

Chipault  (18)  in  1894.  advocated  opening  the  "Sylvian  lake" 
for  drainage  purposes  in  chronic  hydrocephalus  and  tubercular 
meningitis. 

"Witzel  (19)  in  September.  1897,  operated  upon  a  16  year  old 
boy.  who  had  a  circumscribed  phlegmonous  meningitis  following 
right  ear  disease,  by  widely  removing  the  squamous  portion  of 
the  temporal  bone  and  introducing  gauze  drainage  after  ventri- 
cular puncture  had  been  negative.  The  patient  died  after  four 
months  of  illness,  with  generalized  meningitis.  He  also  reports 
a  second  case  of  fracture  of  the  base  of  the  skull,  followed  by 
basilar  meningitis,  that  was  cured  by  the  temporal  operation. 

In  January.  1899.  Rollesou  and  Allingham  (20)  treated  a  case 
of  cerebro-spinal  meningitis  in  a  man  24  years  of  age.  by  per- 
forming a  laminectomy  of  the  7th  and  8th  dorsal  vertebrae. 
Drainage  was  provided  by  a  rubber  tube  which  was  removed  on 
the  ninth  day.  The  patient  recovered.  They  remark,  "as  far 
as  we  can  find  out  the  spinal  dura  has  not  been  freely  opened 
before  in  acute  cerebro-spinal  meningitis."  Evidently  they  did 
not  know  of  Wynter?s  cases.  When  we  come  to  consider  cerebro- 
spinal meningitis  due  to  the  extension  from  purulent  foci  within 
the  skull,  the  role  that  suppurative  ear  disease  plays  is  a  very 
important  one.  and.  while  a  consideration  of  this  special  aspect  of 
the  subject  is  foreign,  at  this  time,  to  our  purpose,  yet  to  make 
the  review  more  complete  these  cases  are  introduced  here. 

To  Macewen  (21)  we  unhesitatingly  give  the  credit  for  pioneer 
planning  and  operating  in  this  class  of  meningeal  inflammation. 
He  gives  a  summary  of  twelve  cases  of  infective,  purulent  lepto- 
meningitis, of  which  six  were  operated  upon  and  recovered.  Five 
of  these  were  of  the  cerebral  fossa  and  one  of  the  cerebellar  fossa. 
Six  other  cases,  considered  hopeless  for  operation,  all  died.  Of 
six  other  cases  of  cerebro-spinal  leptomeningitis,  five  were  oper- 
ated upon  with  one  recovery. 

Hip  sb  erg  (22)  reported  7  cures  and  5  temporarily  improved  in 
meningitis  of  otitic  origin,  after  drainage  of  the  subarachnoid 
cavity. 
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Ill  otological  literature  there  are  numerous  similar  cases  ou 
record  in  which  a  craniotomy  in  connection  with  the  operation 
upon  the  diseased  ear  was  performed  to  reach  and  drain  a  cir- 
cumscribed or  general  purulent  meningitis.  Lumbar  puncture  as 
above  noted  has  been  used  for  purposes  of  diagnosis  and  a  pos- 
sible therapeutic  effect. 

Friedrich  (23)  in  cases  of  cerebro-spinal  meningitis  of  otitic 
origin,  advocated  incision  of  the  dura  at  the  site  of  the  infection 
and  in  addition  performing  a  laminectomy. 

Held  and  Kopetzky  (24)  give  the  details  of  a  remarkable  case 
of  purulent  meningitis  following  a  double  otitis  media  in  which 
pus  was  obtained  from  the  subarachnoid  space  in  the  temporal 
region,  through  the  enlarged  mastoid  wound,  from  the  spinal 
space  by  lumbar  puncture  and  from  the  lateral  ventricle  through 
puncture.  The  girl,  three  years  of  age,  finally  recovered  after 
this  widely  disseminated  infection  in  which  were  found  strepto- 
cocci and  staphylococci,  the  latter  predominating. 

Kiimmell's  (25)  oft  quoted  case  is  introduced  here  to  further 
emphasize  the  possibility  of  recovery  from  a  purulent  meningitis 
after  a  double  trephining  of  the  occipital  bone  and  the  institution 
of  adequate  drainage. 

The  patient  was  a  man  of  33  years  of  age  who  sustained  a 
fracture  at  the  base  of  the  skull.  Lumbar  puncture  drew  off 
20  c.  c.  of  purulent  fluid  under  a  pressure  of  235  m.  m.  of  mer- 
cury without  relief.  After  the  occipital  operation  the  patient  be- 
gan to  improve  and  fully  recovered  in  six  weeks. 

In  1903.  Widal  and  Eamond  (26)  treated  a  case  of  cerebro- 
spinal meningitis  by  injecting  through  a  lumbar  puncture  5  c.  m. 
of  a  1  to  100  solution  of  collargol  in  water.  This  was  repeated  a 
second  time  on  the  29th  day  and  the  patient  discharged  cured  on 
the  36th. 

In  April  of  1907,  the  anti-meningitis  serum,  prepared  at  the 
Kockefeller  Institute,  under  the  direction  of  Flexner  was  used 
for  the  first  time  in  treating  epidemic  cerebro-spinal  meningitis 
in  human  beings,  by  Ladd  of  Cleveland  (Dunn,  27). 

This  serum  was  introduced  through  a  lumbar  puncture  made 
in  the  usual  way. 

Radman  (28)  in  writing  upon  the  surgical  treatment  of  epi- 
demic meningitis,  advocates  drainage  of  the  fourth  ventricle  by 
an  incision  through  the  atlanto-oecipital  ligament. 

Fischer  (29)  reports  a  case  of  cerebro-spinal  meningitis  in  an 
infant  two  months  old  in  which  recovery  seemed  to  follow  re- 
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peated  irrigation  of  the  lateral  ventricles  with  a  normal  saline 
solution,  combined  with  several  lumbar  punctures. 

Pollack  (30)  among  some  other  cerebral  lesions  recommends 
puncture  of  the  brain  in  hydrocephalus  after  his  method  of  in- 
troducing the  needle  through  a  small  drill  hole  in  the  skull. 

Bramann  (31)  has  treated  eighteen  cases  of  hydrocephalus  by 
puncture  of  the  corpus  callosum. 

Brem  and  Zeiler  (32)  suggest  the  treatment  of  influenzal  men- 
ingitis by  permanent  spinal  drainage  combined  with  the  internal 
administration  of  hexamethy  lenamin. 

Chapter  II.    Anatomy  and  Physiology. 

It  is  assumed  that  the  reader  is  familiar  with  the  fundamentals 
of  brain  and  cord  anatomy  and  physiology.  Some  parts,  however, 
which  are  especially  concerned  in  the  problems  before  us.  must 
be  emphasized. 

Anatomy. 

The  cerebro-spinal  cavity : — 

The  cerebro-spinal  space  in  the  natural  condition  is  a  closed 
cavity,  limited  by  bones  and  firm  ligaments.  It  is  incapable  of 
expansion  or  distention  except  in  the  infant  with  open  fontenelles 
and  then  only  to  a  very  slight  amount. 

The  brain  and  cord: — 

The  brain  consists  of  two  symmetrical  hemispheres  which  are 
united  over  a  restricted  portion  of  their  opposed  surfaces  by  the 
wide  collasal  commissure  above  and  the  basal  structures  below. 
From  the  base  of  the  brain  fibres  emerge,  crowded  together  to 
form  the  crura  cerebri  and  passing  downward  to  become  the  pons, 
medulla  and  spinal  cord. 

The  cerebellum,  beneath  the  hinder  portion  of  the  cerebrum  and 
behind  the  pons  and  medulla  is  united  to  these  parts  by  masses 
of  fibres.    All  these  last  parts  together  constitute  the  brain. 

The  ventricles  of  the  brain : — 

Within  the  substance  of  the  cerebral  hemispheres  lie  the  spaces 
called  the  lateral  ventricles,  while  between  the  hemispheres  is 
another  space,  the  third  ventricle.  The  cavity  of  the  former  spaces 
is  continued  into  that  of  the  latter  by  two  semilunar  slit-like  open- 
ings, the  foramina  of  Monro.  Between  the  cerebellum,  pons  and 
medulla  lies  another  wide  space,  the  fourth  ventricle,  which  is 
united  to  the  third  ventricle  by  the  aqueduct  of  Sylvius,  a  nar- 
row tunnel  through  the  hinder  part  of  the  cerebral  crura. 
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While  the  cavity  of  the  fourth  ventricle  is  mostly  walled  in  by 
the  substance  of  the  cerebellum,  pons  and  medulla  its  posterior 
wall  or  "roof"  is  furnished  by  the  pia  lined  by  a  thin  membrane 
(representing  the  attenuated  roof  of  the  primitive  brain),  and 
termed  the  tela  choroidae  inferior.  This  "roof"  is  incomplete  in 
its  central  portion  near  the  lower  portion  of  the  fourth  ventricle, 
where  an  opening  is  found — the  foramen  of  Magendie — by  which 
communication  is  established  between  these  spaces  within  the 
brain  and  those  (to  be  subsequently  mentioned)  without.  Fur- 
ther, narrow  gaps  are  found  in  the  lateral  angles  of  the  fourth 
ventricle  which  also  open  into  the  spaces  without  the  brain,  these 
are  the  foramina  of  Luschka,  or  Key  and  Retzius. 

In  passing  we  should  mention  that  the  fourth  ventricle  is  con- 
tinued throughout  the  spinal  cord  as  a  small  central  canal". 

The  membranes  of  the  brain : — 

The  dura.  This  is  a  dense  membrane  lining  the  interior  of  the 
skull — forming  its  internal  periosteum — also  extending  to  the 
bottom  of  the  spinal  canal — but  not  acting  as  a  periosteum  for 
the  vertebrae.  It  smooths  out  inequalities  of  the  cranium  and  ef- 
fecutally  blocks  up  all  points  of  exit  therefrom.  From  the  dura 
are  derived  two  large  incomplete  diaphragms,  the  tentorium 
eerebelli  and  the  falx  cerebri.  The  former  aids  in  forming  a 
chamber  within  which  lie  the  cerebellum,  pons  and  medulla;  the 
latter  is  suspended  between  the  cerebral  hemispheres. 

Along  the  margins  of  attachment  of  these  partitions  to  the 
skull  and  to  each  other,  and  within  the  separated  layers  com- 
posing them  are  found  large  channels — the  cranial  sinuses — by 
which  the  venous  blood  is  removed  from  the  brain. 

The  Sinuses. 

The  cranial  sinuses  which  enter  at  all  into  our  consideration 
are  the  superior  longitudinal,  straight,  lateral,  and  occipital.  The 
superior  longitudinal  sinus  is  especially  important,  not  merely  be- 
cause of  its  size  but  because  of  the  connection  with  it  of  broad 
irregular  venous  spaces  called  the  parasinoidal  sinuses  or  the 
lacunae  laterals.  These  lateral  lakes  vary  in  width  from  one-half 
to  one  inch,  and  into  them,  as  well  as  into  the  sinus  itself,  open  the 
cerebral  veins  and  project  the  Pacchionian  bodies  (see  later). 

The  straight  sinus  receives  the  venous  blood  from  the  interior 
of  the  brain  through  the  veins  of  Galen  and  opens,  with  the  su- 
perior longitudinal  into  the  confluence  of  sinuses  from  which 
pass  off  the  lateral  sinuses  to  the  base  of  the  skull  where  they 
are  continuous  with  the  internal  jugular  veins. 
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The  occipital  sinus  is  usually  a  small  one  in  the  falx  cerebelli, 
it  may  be  wanting  entirely,  may  be  double,  and  rarely  may  be  of 
considerable  size.  It  opens  into  the  torcular  above  and  near  the 
margin  of  the  foramen  magnum  bifurcates  into  two  smaller 
venous  tracts — the  marginal  sinuses — which  course  around  the 
border  of  the  foramen  and  empty  into  the  lateral  sinuses  near 
their  termination. 

The  intradural  or  subdural  space : — 

This  is  the  very  narrow  interval  left  between  the  dura  and  the 
next  membrane — arachnoid — it  is  a  potential  rather  than  a  real 
"space"  and  harbors  a  very  little  cerebro-spinal  fluid  for  pur- 
poses of  promoting  freedom  of  motion  between  the  brain  and 
the  skull. 

The  Pia:— 

Immediately  applied  to  the  brain  and  the  cord  is  the  pia.  A 
layer  composed  of  blood  vessels  with  only  enough  connective  tis- 
sue to  hold  them  in  place.  The  pia  follows  all  the  irregularities 
of  the  surface  of  the  brain,  dipping  into  all  the  sulci  and,  further, 
projecting  into  the  ventricular  cavities  as  masses  of  capillary  fes- 
toons— the  choroid  plexuses  of  the  various  ventricles.  A  word 
further  about  these  vascular  plexuses.  "While  they  seem  to  lie 
free  within  the  ventricles,  in  reality  they  are  excluded  from  these 
spaces  by  a  layer  of  epithelium  which  represents  the  thinned  out 
wall  of  the  primitive  cerebral  vesicles.  This  construction  is  im- 
portant to  remember  when  we  come  to  take  up  the  physiology 
of  these  structures. 

Besides  these  vascular  plexuses  there  are  other  capillary  tufts 
— the  Pacchionian  bodies — outgrowths  from  the  pia  which  look 
like  small  masses  of  granulation  tissue  and  consist  of  a  spongy 
trabecular  net  work  covered  by  a  membrane  continuous  with  the 
arachnoid.  They  project  through  the  inner  layer  of  the  dura 
into  the  superior  longitudinal  sinus  and  the  lateral  lakes,  also, 
they  are  found  in  fewer  numbers  along  the  upper  surface  of  the 
superior  vermis  of  the  cerebellum.  The  Pacchionian  bodies,  be- 
fore the  age  of  three  years,  are  wanting  or  very  small  and  ru- 
dimentary. From  the  age  of  ten  and  onward  they  increase  in 
number  and  size  with  age. 

The  Arachnoid: — 

This  is  a  delicate  membrane  interposed  between  the  dura  and 
pia  but  so  intimately  connected  with  the  latter  as  to  seem  on 
casual  examination  a  part  of  it,  especially  over  the  convexity  of 
the  brain.    However,  at  the  various  sulci  the  arachnoid  and  pia 
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are  seen  to  be  separated,  for  while  the  pia  dips  into  the  sulci  the 
arachnoid  bridges  them  over.  It  is  at  the  base  of  the  brain  that 
the  existence  of  two  layers  is  most  easily  demonstrated.  Here, 
while  the  pia  closely  follows  all  the  irregularities  of  the  parts, 
the  arachnoid  spreads  from  one  elevation  to  another  as  a  well 
defined  sheet. 

The  spaces  which  are  thus  left  between  the  pia  and  the  arach- 
noid are  narrow  channels,  over  the  convexity  of  the  brain  but 
at  the  base  they  are  large  spaces,  and  given  localizing  names  as 
cisterna  basilis,  cisterna  pontis  and  cisterna  cerebello-medullaris 
or  magna.  These  spaces  communicate  with  each  other  in  the 
freest  manner  possible,  also,  with  the  narrow  channels  over  the 
convexity  of  the  brain,  and  especially,  at  the  cisterna  magna  not 
only  with  the  wide  subarachnoid  space  of  the  spinal  canal  but 
also  with  the  fourth  ventricle  through  the  foramen  of  Magendie 
and  the  lateral  formia  of  Key  and  Retzius. 

While  there  is  more  or  less  of  a  spongy  tissue  connecting  the 
arachnoid  with  the  pia  over  the  convexity  of  the  brain  still,  as 
Cunningham  (33)  says,  "in  these  (cisternae)  there  is  no  longer 
a  close  net  work,  the  trabeculae  connecting  the  two  membranes 
take  the  form  of  long  filamentous  intersecting  threads  which 
traverse  the  spaces." 

In  this  connection  the  attention  of  the  reader  is  called  to  the 
foramen  of  Magendie.  The  text  books  give  no  description  of  this 
opening  that  would  enable  one  to  form  any  conception  of  its 
shape  or  size,  therefore  I  shall  quote  the  correct  picture  given 
by  Morton  (12),  which  also  expresses  my  own  conclusions  in  this 
particular. 

"The  opening  is  not  accurately  described  as  a  foramen,  in  the 
sense  of  a  small  hole  in  the  pia  mater.  The  opening  in  the  nor- 
mal brain  reaches  from  the  cerebellum  to  the  calamus  scriptorius 
below,  and  is  a  broad  slit  or  a  larger  space.  Sometimes  a  few 
delicate  strands  of  membrane  intersect  one  another  across  it  but 
this  is  only  occassionally  seen."  Further,  Lees  (34)  states  that 
it  is  larger  in  infants  than  in  the  adult. 

Anatomically,  there  is  no  direct  connection  between  the  sub- 
dural or  better  the  intradural  space  and  the  subarachnoid  or  in- 
tra-arachnoid  spaces.  The  arachnoid  tissue  is  so  porous  that  ana- 
tomically, physiologically,  and  pathologically  the  intradural  space 
may  be  considered  as  identical  with  the  subarachnoid  spaces. 

The  Blood  Vessels  : — 

The  internal  carotids  and  vertebrals  furnish  arterial  blood 
to  the  base  of  the  brain,  which,  through  the  mechanical  construe- 
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tion  of  the  circle  of  Willis,  is  adequately  distributed  to  the  entire 
brain,  both  externally  and  internally.  It  is  sufficient  for  our  pur- 
pose to  state  that  from  the  arteries  capillaries  are  formed  which 
again  converging  unite  to  form  gradually  the  various  intra — and 
extra — cerebral  veins.  The  former  are  chiefly  gathered  up  into  the 
main  trunks  of  the  veins  of  Galen  and  these  two  empty  into  the 
straight  sinus.  The  external  veins  course  mostly  over  the  con- 
vexity of  the  cerebrum  and  end  in  the  superior  longitudinal  sinus 
or  the  lateral  lakes  connecting  with  it. 

There  are  other  venous  connections  with  the  sinuses,  with  each 
other  and  with  the  veins  of  the  diploe  which  we  can  disregard 
at  this  time. 

The  Lymphatics : — 

Macewen  (21-page  38). 

"'The  lymphatics  of  the  dura  are  abundant.  There  is  besides  a 
wide  meshed  capillary  net  work  with  peculiar  dilatations  near  the 
inner  surface  of  the  cranial  dural.  #  *  *  The  subdural  space 
communicates  with  the  lymphatics  in  the  dura,  while  the  latter 
communicate  with  the  dural  veins. 

The  intracranial  lymphatics  have  their  origin  in  the  cerebral 
pia  mater  and  in  the  choroid  plexuses.  They  pass  out  of  the 
cranial  cavity  along  with  the  internal  carotid  and  vertebral  ar- 
teries and  the  internal  jugular  vein  to  the  deep  cervical  glands. 
Others  pass  from  the  choroid  plexuses  of  the  lateral  and  third 
ventricles,  coalescing  into  a  lymphatic  vessel  which  accompanies 
the  veins  of  Galen.'' 

Ph  ysiology : — 

The  chief  facts  of  interest  to  us  respecting 'the  circulation  of 
the  blood  within  the  skull  is  that  by  various  mechanical  means 
the  intermittent  arterial  flow  is  converted  into  a  constant  steady 
stream.  The  details  of  this  mechanism  are  well  given  by  Mace- 
wen (21-page  35).  but  do  not  require  elaboration  here.  ^Ye  also 
should  note  that  there  is  always  a  positive  pressure  in  the  cranial 
sinuses,  amounting  to  a  few  m.  m.  of  mercury.     Balance  (35). 

Of  more  importance  to  us  is  the  cerebro-spinal  fluid  and  its 
functions. 

The  cerebro-spinal  fluid  is  secreted  chiefly  by  the  various 
choroidal  plexuses. 

The  current  sets  from  the  lateral  ventricles  through  the  fora- 
mina of  Monro  into  the  third  ventricle  and  thence  by  the  aque- 
duct of  Sylvius  into  the  fourth  ventricle  and  from  here  it  freely 
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escapes  into  the  eisterna  magna  and  pontis  through  the  large 
foramen  of  Magenclie  and  the  smaller  foramina  of  Key  and 
Retzius.  From  the  eisterna  magna  the  fluid  passes  slightly  into 
the  subarachnoid  space  of  the  spinal  cord  but  mostly  streams 
upward  through  the  other  cisterns  and  over  the  convexity  of  the 
brain  into  the  cerebral  veins  and  sinuses.  "This  direct  passage 
of  the  cerebro-spinal  fluid  into  the  veins  is  one  of  the  best  es- 
tablished facts  in  the  physiology  of  cerebral  circulation,  especially 
by  the  way  of  the  Pacchionian  bodies,"  Archibald  (36). 

The  pressure  of  the  cerebro-spinal  fluid  in  the  subarachnoid 
spaces  always  exceeds  by  a 'few  millimeters  of  mercury  the  cere- 
bral venous  pressure,  therefore  the  flow  of  fluid  is  from  the  sub- 
arachnoid space  into  the  venous  system.  As  the  specific  gravity 
of  the  cerebro-spinal  fluid  is  less  than  that  of  the  blood,  any  flow 
determined  by  osmosis  would  be,  in  the  main,  in  the  same  di- 
rection.   Ballance. 

The  quantity  of  the  cerebro-spinal  fluid  varies  with  sex  and 
age  and  never  exceeds  200  e.  c.  Gray  (37),  or  60  to  80  c.  c.  How- 
ell (38).  It  may,  however,  under  the  stimulation  of  injury  and 
disease  be  secreted  in  immense  quantities.  Giss  (39)  reports  a 
loss  of  30  liters  in  37  days.  Thompson  (quoted  by  Archibald)  a 
loss  of  500  c.  c.  in  24  hours. 

Another  function  of  the  cerebro-spinal  fluid  is  to  form  a  hy- 
draulic buffer  (Ballance)  between  the  cranium  and  the  brain. 
As  to  its  action  in  "supporting  the  weight  of  the  brain,"  this  is 
very  slight  if  any.  Any  one  who  has  made  and  studied  sections 
of  the  head  and  neck  and  the  relations  of  the  brain  and  cord  to 
the  surrounding  parts  will  agree  with  Ballance  that  "the  weight 
of  the  brain  is  not  wholly,  or  even  to  any  considerable  extent 
supported  by  hydrostatic  pressure." 

The  function  of  the  Pacchionian  bodies  is  so  interesting  and 
important  in  this  study,  that  further  notice  is  taken  of  it.  Kocher 
(40)  states  it  as  follows : 

With  the  expansion  of  the  arteries  at  the  base  of  the  brain  at 
each  systole  of  the  heart,  the  Pacchionian  bodies  and  the  cerebral 
veins  are  compressed  and  empty  their  contained  cerebro-spinal 
fluid  through  the  thin  layer  of  the  dura  into  the  sinuses.  This 
current  is  also  aided,  during  the  diastole  of  the  heart,  when  the 
arteries  again  contract,  by  the  expansion  of  the  Pacchionian 
bodies  aspirating  the  cerebro-spinal  fluid  from  the  subdural  and 
subarachnoid   spaces.     The   cerebro-spinal   fluid   does    not   leave 
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the  skull  by  the  lymphatics  unless  there  is  venous  obstruction 
raising  the  pressure  within  the  sinuses.     Archibald. 

The  chief  function,  then,  of  the  cerebro-spinal  fluid  is  to  main- 
tain at  a  constant  level  the  intracranial  pressure,  which  tends  to 
vary  with  cardiac  action,  respiratory  rhythm  and  changes  in 
bodily  position. 

In  infants,  until  the  closure  of  the  fontenelles  and  while  the 
Pacchionian  bodies  are  rudimentary  and  their  function  unim- 
portant, the  normal' intracranial  pressure  is  maintained  and  the 
circulation  of  the  eerebro-spinal  fluid  assisted  by  the  alternate  ex- 
pansion and  retraction  of  the  fontenelles  with  arterial  pulsation 
and  respiratory  movement. 

Chapter  III.     Operative  Treatment  of  Meningitis. 

A — Foreword. 

B — Critical  Review  of  Past  Operations. 

C — Symptoms  which  furnish  a  Guide  for  Operation. 

D — What  may  an  Operation   Promise. 

E — When  Should  Operation  be  Undertaken. 

a.  To  save  life. 

b.  To  prevent  complications. 

F — Where  Should  the  Operation  be  Performed. 

A : — Foreword. 

The  historical  review  just  given,  while  not  exhaustive,  is  suf- 
ficiently comprehensive  to  give  us  a  correct  picture  of  meningitis 
treated  by  surgical  measures.  There  is  as  yet  no  medical  treat- 
ment for  this  disease.  What  a  picture  it  is  of  hopelessness,  de- 
spair and  death.  The  only  ray  of  light  cast  on  this  dark  field  is 
given  by  the  serum  treatment  of  one  particular  form  of  this 
disease.  But  the  mortality  remaining  after  the  use  of  this  remedy 
is  still  sufficiently  appalling,  that  were  it  in  any  other  disease, 
would  fill  us  with  consternation.  While,  in  the  other  types  of  the 
disease  death  is  the  universal  outcome.  We  have  come  to  ac- 
cept meningitis  as  a  fatal  disease.  The  facts  of  the  past  justify 
this  conclusion.  If,  perchance,  recovery  did  occur,  how  often 
would  death  have  been  preferable.  A  recovery  with  reason  de- 
throned or  weakened,  with  epiletic  fits  or  other  deplorable  nerve 
lesions  was  more  to  be  regretted  than  death.  Is  there,  then,  no 
hope?  Must  we  fold  our  hands  and  let  these  patients  die  under 
stress  of  the  greatest  suffering? 

We  claim  there  is  hope. 

We  claim  that  if  this  disease  is  treated  with  common  sense 
along  lines  of  ordinary  surgical  technic  used  in  other  suppurative 
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conditions,  a  fair  percentage  of  these  otherwise  hopeless  cases  will 
recover. 

What  are  the  facts  in  the  case  ? 

First: — That  medical  treatment  is  unavailing. 

Second : — That  surgical  aid  in  every  case  reported  has  been 
deferred  until  the  patients  were  moribund. 

Ante-mortem  surgery  has  never  given  and  can  never  give  "good 
results."  When  the  dictum  is  accepted  in  meningitis,  as  it  is  in 
appendicitis  and  other  suppurative  diseases,  that  the  only  treat- 
ment is  surgery,  and  that  utilized  at  the  earliest  possible  moment 
after  the  diagnosis  is  made,  then  and  only  then  will  the  high  mor- 
tality statistics  begin  to  fall. 

The  same  fight  is  on  here  that  was  waged  by  surgeons  with  their 
medical  confreres  in  the  past  over  similar  forms  of  suppurative 
disease.  Take  appendicitis.  We  know  the  steps  in  that  contest. 
(1)  Medical  measures  alone.  (2)  Operating  in  moribund  cases. 
(3)  In  abscess  cases.  (I)  In  the  acute  attack,  before  sepsis  has 
had  a  chance  to  do  any  damage.  (5)  In  the  interval.  How  much 
fine  hair-splitting  was  indulged  in,  in  the  past,  as  to  when  a  case  of 
appendicitis  ceased  to  be  a  medical  and  became  a  surgical  one. 

What  protests  went  up  when  Deaver  announced,  and  adhered 
to  it,  that  appendicitis  is  always  a  surgical  condition  and  demanded 
surgical  treatment  just  as  soon  as  the  diagnosis  was  made. 

Other  similar  affections,  now  relinquished  to  the  surgeon  with- 
out a  question,  have  had  to  go  through  the  same  cycle  of  evolution, 
and,  I  suppose,  meningitis  will  prove  no  exception.  Third: — 
while  admitting  the  futility  of  medical  treatment  and  the  desir- 
ability of  surgical  interference  in  the  past,  there  has  been  no  con- 
certed action  among  surgeons  themselves  to  develop  an  operation 
that  would  commend  itself  as  reasonable,  safe,  and  curative.  The 
operations  suggested  and  performed  have  had  to  do  with  some 
particular  form  of  the  disease  and  at  the  terminal  stage  of  its 
course.  Furthermore,  they  have  been  futile  if  simple  or  so  severe 
in  their  technic  as  to  be  contraindicated. 

Fourth  : — The  indications  as  to  the  proper  time  for  surgical  in- 
terference have  not  been  clearly  formulated.  This  has  been  due  to 
the  uncertainties  of  a  positive  diagnosis  at  an  early  stage  in  the 
disease;  also,  to  the  confusion  arising  from  the  multiplicity  of  types 
of  meningitis,  each  one  described  as  an  entity  based  upon  its  etiol- 
ogy and  post-mortem  findings  and  none  of  them  considered  from 
the  standpoint  of  possible  surgical  opportunities. 
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B : — Critical  Review  of  Past  Operations. 

Ventricular  puncture : — 

Ventricular  puncture  after  the  method  of  Kocher,  Keen  (41)  or 
Pollack  through  the  cerebral  cortex,  or  of  Bramann  through  the 
corpus  callosum  is  a  procedure  only  to  be  utilized  in  cases  of 
chronic  hydrocephalus  or  in  non-pyogenic  serous  effusions  of  the 
brain. 

'"In  infected  cases  with  a  beginning  external  meningitis  there  is 
always  a  certain  risk  of  inoculating  an  uninfected  ventricle," 
dishing  (42).  In  addition  there  is  a  real  danger  in  infecting  the 
cerebral  cortex  and  more  especially  the  meninges.  Further,  hem- 
orrhage from  a  cerebral  vein  or  from  an  injury  to  the  choroid 
plexus  is  a  not  unlikely  possibility.  If  ventricular  puncture  is 
performed  for  the  purpose  of  draining  a  purulent  effusion  at  the 
base  of  the  brain,  one  only  has  to  consider  the  anatomy  of  the 
parts  involved  to  perceive  at  once  the  futility  of  such  a  procedure. 

Bruce  Clark  (43)  states  that  he  does  not  "think  it  possible  to  re- 
lieve purulent  basic  meningitis  by  tapping  the  ventricles.''  That 
the  operation  in  itself  is  a  serious  one  is  conceded  by  all.  Frazier 
(44)  says:  "puncture  of  the  ventricles  (lateral)  is  unfortunately 
an  operation  of  unusual  gravity  and  the  danger  attending  it  is  so 
great  in  comparison  to  the  possible  benefit  as  to  make  it  a  pro- 
cedure of  questionable  propriety. ' '  If  that  is  true  of  the  operation 
in  non-infected  conditions  how  much  more  is  it  objectionable  in 
septic  etfusions  at  the  base  of  the  brain  to  which  is  added  the  severe 
constitutional  effects  of  such  disease. 

It  is  plain  then,  that  ventricular  puncture,  as  a  therapeutic 
measure  in  the  treatment  of  meningitis  has  no  logical  or  clinical 
justification. 

It  cannot  drain  pus. 

It  may  not  relieve  pressure. 

It  adds  a  positive  danger  of  infection  of  ventricles,  cortex,  and 
meninges.  Troublesome  hemorrhage  may  be  produced.  The  opera- 
tion is  a  very  serious  one. 

Lumbar  puncture: — 

The  value  of  lumbar  puncture  lies  in  the  positive  diagnostic  find- 
ings furnished  by  the  cerebro-spinal  fluid  withdrawn  by  the  punc- 
ture. 

As  a  means  of  diagnosis  then,  it  is  invaluable. 

As  a  therapeutic  measure  it  is  inefficient  except  in  the  single 
condition   of  serous,  non-purulent,   meningitis.     In   all   purulent 
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conditions  it  has  no  curative  powers.  At  its  best,  in  epidemic 
cerebro-spinal  meningitis,  lumbar  puncture  has  a  mortality  of  66.6 
Sladen  (45)  in  cases  treated  at  the  Johns  Hopkins  Hospital,  be- 
fore the  introduction  of  the  antimeningococcus  serum.  In  the 
frankly  purulent  infections  lumbar  puncture  never  cures.  Archi- 
bald says  in  reference  to  it:  "the  value  of  lumbar  puncture  is 
therefore  definitely  proven  to  be  minimal."  also  that  "lumbar 
puncture,  while  of  temporary  value,  fails  to  save  life,"  further, 
'"if  a  block  has  occurred  at  the  foramen  magnum,  lumbar  punc- 
ture only  adds  to  its  intensity,"  and  "in  ventricular  obstruction, 
lumbar  puncture  ceases  to  be  helpful."  Gushing  also  warns 
against  the  danger  of  too  quickly  withdrawing  the  column  of 
cerebro-spinal  fluid  and  causing  a  plugging  of  the  foramen  mag- 
num by  the  brain  stem.  Frazier  says:  "the  sudden  disturbance 
of  pressure  is  no  doubt  responsible  for  a  large  majority  of  the 
fatalities.  *  *  *  Furbinger,  who  is  very  much  opposed  to  this 
practice,  attributes  the  deaths  to  pressure  exerted  upon  the  bulb  by 
the  arrest  of  cerebro-spinal  fluid  from  the  ventricles  at  the  fora- 
men of  Magendie. " 

Lumbar  puncture  then,  as  a  therapeutic  agent  is  not  only  a 
failure  but  it  possesses  elements  of  danger  when  repeatedly  used 
which  disqualify  it.  Not  only  does  it  fail  to  reduce  mortality,  but 
its  repeated  use  is  attended  with  grave  complications. 

Lumbar  puncture  in  combination, 

a : — With  craniotomy  for  through  and  through  irrigation. 

b  : — For  the  injection  of  various  curative  agents  (except  serum) 
into  the  spinal  canal  has  been  tried  and  discarded  as  "impossible 
of  performance."  dishing,  and  incapable  of  curing  the  disease 
and  positively  dangerous.  The  single  case  of  recovery  after  the 
injection  of  collargol  was  a  type  of  serous  meningitis  in  which 
recovery  might  have  followed  the  puncture  alone. 

Laminectomy : — 

There  is  more  to  be  said  in  its  favor  as  a  curative  measure  than 
for  lumbar  puncture.  Yet  the  danger  of  "corking  up  the  foramen 
magnum  by  the  brain  stem,"  the  failure  to  secure  adequate  and 
sustained  drainage,  the  severity  of  the  operation  itself  all  weigh 
against  it.  if  there  is  any  other  proposition  which  will  attain  the 
desired  ends  without  these  drawbacks. 

Serum  therapy: — 

This  is  limited  to  the  treatment  of  cerebro-spinal  fever,  caused 
by  the  diplococcus  intracellularis  of  Weichselbaum.  Flexner 
(46).     It  affects  no  other  form  of  meningitis. 
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In  its  particular  field  it  has  lowered  a  previous  mortality  of  72 
to  95%,  down  to  from  20  to  43%.  De^Ieric  (47),  or  of  a  mortality 
of  66.6%  to  17.4%.    Sladen. 

There  is  no  longer  any  question  but  that  Flexner's  serum  is  a 
potent  agent  in  reducing  the  mortality  of  epidemic  meningitis 
from  a  previous  figure  of  about  75%  down  to  one  around  25' ,  . 
The  beneficial  effects  of  the  serum  are  more  manifest  if  given  be- 
fore the  fourth  day  of  the  disease  and  between  the  ages  of  2  to  10 
years.  If  given  later  than  the  fourth  day  or  to  patients  younger 
than  two  years  or  older  than  ten  the  mortality  rate  quickly  rises. 

In  all  other  forms  of  infection  the  serum  has  no  curative  action 
whatever.  At  the  best  then,  in  a  series  of  selected  cases  (time  and 
age  most  favorable)  the  mortality  rate  is  13.1$  ,  while  the  highest 
is  437c    Dunn. 

The  average  we  can  take  at  25%   (it  is  above  this). 

What  is  to  be  done  regarding  this  remaining  fourth  of  epidemic 
meningitis  cases  and  practically  the  total  number  of  other  forms 
of  infectious  meningitis? 

Sophian's  (47a)  latest  figures  based  upon  the  serum  treatment 
of  meningitis  in  the  late  Texas  epidemic  give  the  general  mortal- 
ity as  25%  in  a  total  of  185  cases.  "Excluding  the  apparently 
hopeless  cases  in  which  the  patients  died  in  from  a  few  minutes 
to  twenty-four  hours  after  admission,  the  mortality  was  about  10 
per  cent.  In  children  the  mortality  after  the  exclusion  of  ap- 
parently hopeless  cases  was  roughly  about  5  or  6  per  cent. ' ' 

Here  again  is  given  the  very  best  showing  for  the  serum  therapy 
after  all  the  "hopeless"  cases  have  been  weeded  out.  As  soon  as 
this  weeding  out  process  is  started  almost  any  kind  of  mortality 
statistics  may  be  obtained. 

While  we  believe  in  and  advocate  the  use  of  the  serum  hi  the 
uiplococcic  form  of  meningitis  it  must  be  remembered  that  there 
will  be  failures  in  its  use  amounting,  as  shown,  from  10  to  25 '7  of 
the  cases.  In  addition,  the  serum  in  itself  is  not  altogether  harmless 
as  shown  by  the  cases  reported  by  Hutinel  (48)  four  in  number, 
in  which  death  followed  the  second  injection  of  the  anti-meningo- 
coccic  serum. 

The  danger  of  death  from  the  serum  is  greater  should  the  in- 
fection be  due  to  the  tubercular  bacillus. 

Eyfkogel  (49)  reported  a  case  of  coccidioidal  meningitis  in 
which  death  followed  a  second  injection  of  the  Flexner's  serum. 

Xetter,  Courtois-Suffit  and  Dubosc  (50)  advise  caution  in  the 
use  of  the  serum,  in  too  large  doses  or  too  frequently  repeated. 
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Note.  No  attempt  has  been  made  to  ascertain  all  the  disadvan- 
tages and  dangers  attending  the  use  of  the  serum.  We  have  given 
it  all  the  credit  claimed  by  its  advocates  and  merely  cite  the  above 
to  sbow  that  its  use  may  not  only  fail  to  do  good  in  meningococcic 
meningitis  but  also  may  prove  dangerous  in  other  forms. 


The  remaining  varieties  of  cranial  operations  will  be  discussed 
in  connection  with  the  operative  procedure  suggested  in  this  paper. 

C : — Symptoms  which  furnish  a  Guide  for  Operation. 

The  subject  of  meningitis  is  obscured  by  describing  as  separate 
entities  various  forms  of  meningeal  inflammation. 

From  an  etiological  and  pathological  standpoint  this  is  correct. 
But  from  a  surgical  point  of  view,  such  multiplicity  of  types  only 
confuses  the  observer  and  serves  no  helpful  purpose. 

He  loses  sight  of  these  fundamental  facts : — 

1 — That  all  forms  of  meningitis  are  essentially  septic  in  nature, 
except  the  toxic,  and  this  may  become  septic. 

2 — That  all  forms  of  meningitis  kill,  some  only  75%,  others 
100%. 

3 — That  death  is  caused  in  the  last  analysis  by  increased  in- 
tracranial pressure  progressing  to  such  a  point  as  to  finally  shut 
the  blood  off  from  the  ' '  vital  centres. ' ' 

4 — That  death  can  only  be  averted  by  furnishing  "good  blood" 
to  the  "vital  centres"  by  removal  of  the  intracranial  pressure. 

Other  appropriate  and  secondary  measures  will  contribute  to, 
but  cannot  take  the  place  of  this  paramount  requirement.  Ir- 
respective, then,  of  the  particular  type  of  meningitis,  of  what  has 
or  has  not  been  done  before  for  therapeutic  purposes,  the  indica- 
tions for  surgical  action  rest  upon  an  unfailing  chain  of  symptoms 
that,  in  practice,  at  the  bed  side,  can  be  absolutely  determined  with 
accuracy.     (See  Part  I,  by  Dr.  Kopetzky). 

These  Early  Symptoms  Are: — 

1 : — A  Rising  Blood  Pressure  determined  by  the  cardiac  sphyg- 
momanometer. 

2: — Edema  of  Papilla  (Not  "Chocked  Disc,"  which  is  so  late  a 
symptom  that  it  ceases  to  have  any  value). 

3 : — Absence  of  Carbohydrates  from  the  cerebro-spinal  fluid. 
(Obtained  by  lumbar  puncture). 

4 : — An  Irritable  or  Clouding  Sensorium. 


THE     SURGICAL     TREATMENT     OF     MENINGITIS.  9Q0 

In  addition  there  may  be  present :  A  vagus  pulse.  Respirations, 
irregular  in  depth  and  rate. 

With  these  pathognomonic  symptoms  present,  no  possible  con- 
sideration can  justify  delay. 

"The  nearer  a  patient  is  to  bulbar  paralysis  the  less  likely  that 
any  operation  will  save  life.  Recovery  from  such  compression  may 
not  be  at  all,  or  slowly.  * '     Archibald. 

Note.  The  facts  of  cerebral  compression  as  determined  by  ex- 
periment and  shown  in  disease  of  the  meninges  have  been  given  in 
detail  by  my  co-worker  on  this  subject.  Dr.  Kopetzky.     (See  Part 

I). 

I  would  like  to  state,  however,  that  we  have  repeated  the  ex- 
periments of  dishing  in  producing  intracranial  pressure,  have 
demonstrated  the  accuracy  of  his  observations,  and  the  correctness 
of  his  conclusions,  and,  in  addition,  have  produced  in  dogs,  acute, 
septic  meningitis  and  recorded  the  various  changes  resulting  from 
such  infection  as  observed  through  a  glass  window  in  the  skull 
ind  by  other  methods  of  reducing  physical  phenomena  to  graphic 
record. 

The  results  of  our  experimental  work  demonstrates  that  intra- 
cranial pressim  is  the  important  feature  of  meningeal  inflamma- 
tion. 

D : — What  may  an  Operation  Promise. 

While  we  concede  that  lumbar  puncture  may  be  all  that  is 
necessary  in  toxic  meningitis,  that  by  serum  therapy  epidemic 
meningitis  has  been  rendered  two-thirds  less  fatal  than  formerly,  yet 
for  the  remaining  fourth  of  those  sick  with  this  form  of  meningitis 
and  for  all  other  forms  of  septic  meningitis,  death  is  the  inevitable 
outcome. 

Further,  while  surgical  procedures  of  the  past  have  saved  but 
a  lamentably  few  cases,  yet  we  must  remember  that  surgery  has 
invariably  been  resorted  to  as  a  last  hope,  that  the  patients  were 
in  the  terminal  stages  of  cerebral  compression  and  also  suffering 
from  profound  systemic  poisoning  and  that,  as  a  rule,  the  opera- 
tions performed  upon  the  skull  at  a  distance  from  or  near  to  the 
seat  of  the  trouble  have  all  been,  in  themselves,  of  a  very  severe 
character. 

We  can  readily  understand,  then,  why  surgery  has  thus  far  been 
unable  to  show  anv  considerable  number  of  victories. 
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Can  surgery  relieve  the  compression? — 

The  evidence  furnished  by  all  cases  operated  upon  shows  conclu- 
sively that  pressure  has  been  relieved — at  least  for  the  moment. 
Why,  then,  has  death  so  invariably  followed? 

1 — Because  such  relief  has  not  been  furnished  at  an  early  stage. 

2 — Because  such  relief  lias  not  been  of  sufficiently  long  duration. 

3 — -Because,  in  addition,  to  the  evil  effects  of  compression  of  the 
brain  constitutional  septic  conditions  existed  that  continued  to  act 
after  operative  relief  to  cause  death. 

4 — Because  the  meningeal  infection  had  become  so  diffused  and 
the  products  of  such  infection  so  organized  as  to  make  it  impos- 
sible for  Nature  to  further  resist  the  progress  of  the  disease  or  re- 
move the  effects  of  the  inflammation. 

All  evidence  -warrants  the  conclusion  that  surgery  has  relieved 
all  cases  and  has  saved  some.  And  it  has  succeeded  in  doing  this 
in  spite  of  the  operation  being  performed  at  the  very  last,  usually  at 
some  place  unrelated  to  the  seat  of  the  disease  and  more  frequently 
by  a  method  of  unnecessary  severity  of  execution. 

E: — When  should  Operation  be  Undertaken? 

a  : — To  save  life. 

All  the  evidence,  experimental,  ante-  and  post-mortem,  show  con- 
clusively that  an  early  operation  is  absolutely  necessary. 

Kocher  advises  operation  in  every  case  of  cerebral  lesion  when 
there  is  only  a  suspicion  of  pressure. 

"It  can  no  longer  be  doubted  that  in  some  cases  of  suppura- 
tive meningitis  recovery  may  be  brought  about  by  active  inter- 
vention. We  are  no  longer  justified  in  regarding  such  cases  as 
hopelessly  lost,  and  in  remaining  with  folded  hands,  the  rather 
must  we  attempt  to  save  them  by  doing  the  utmost  within  our 
power."    Hinsberg     (51). 

"The  reproach  of  such  a  death  rate  (in  septic  meningitis) 
will  not  be  removed  by  refusal  to  operate,  but  by  an  early  and  uni- 
versal recognition  of  the  futility  of  the  treatment  by  drugs." 
Ilorsley. 

"All  forms  of  meningitis,  if  unrelieved  by  art,  tend  to  cause 
death."    Ballance. 

The  otologists  as  a  class  have  recognized  the  importance  of 
early  operations  in  septic  meningitis  of  otitic  origin.  Their 
teaching  is  to  follow  up  the  disease  until  all  parts  affected  have 
been  brought  into  the  field  of  surgical  relief.     Kopetzky. 

b : — To  prevent  complications. 
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In  serum  treated  eases  complications  attributable  to  the  disease 
(epidemic  cerebrospinal  meningitis)  arose  in  43.5%.  In  non-serum 
cases  these  were  63.6%  of  about  the  same  character.    Sladen. 

'"'Early  recognition,  followed  by  operation,  have  in  certain  cases 
checked  the  disease  (infective  meningitis),  and  as  our  experience 
ripens  concerning  them,  the  results  will  doubtless  be  improved" 
Macewen. 

"Energetic  prophylactic  decompression  would  reduce  to  a  min- 
imum such  disastrous  results  as  optie  neuritis,  deafness,  oculomotor 
disturbances,  and  some  psychopathies,  all  of  which  are  due  to  the 
mechanical  effects  of  the  excessive  intracranial  pressure"  Hultgen 
(52). 

"Probably,  in  some  cases,  the  removal  of  fluid  under  pressure 
from  the  intra-dural  spaces  will  prevent  the  occurrence  of  suppura- 
tive meningitis."  Ballance. 

Gushing  states  that  the  "cause  of  death  is  purely  mechanical  and 
is  due  to  intracranial  pressure.  Also  that  meningitis  is  a  self  lim- 
ited disease  and  if  pressure  can  be  relieved  and  time  gained  the 
inflammation  will  subside  and  the  exudate  will  be  reabsorbed." 

"While  unconsciousness  is  a  forerunner  of  paralysis  of  the  vital 
centres  it  should  not  be  waited  for."    Archibald. 

If  we  have  shown  that  operation  is  justifiable,  that  it  must  be 
invoked  early,  the  next  question  is 

F: — Where  should  the  Operation  be  Performed? 

Clearly  not  at  the  end  of  a  long  narrow  canal  as  in  lumbar 
puncture  or  laminectomy  for  the  reasons  already  adduced,  which 
are,  impossibility  of  adequate  or  sustained  drainage  and  the  in- 
herent dangers  of  the  procedure  itself. 

Certainly  not  by  a  more  dangerous  and  less  efficient  means  as 
ventricular  puncture. 

But  by  an  operation  which  will  positively  tap  the  fons  et  origo 
of  the  trouble  at  the  base  of  the  brain,  namely  the  cisterna 
magna. 

Ballance  was  the  first  to  attack  meningitis  by  the  sub-occipital 
route.  He  was  followed  by  Parkin.  Ord  and  Waterhouse.  But 
the  operations  performed  by  them  and  by  others  who  followed 
them  have  not  opened  the  cistern  easily  and  satisfactorily.  They 
have  all  been  attended  with  many  difficulties  and  grave  objections, 
as  shown  later. 

Anatomy  shows  us  that  this  is  the  largest  subarachnoid  space. 
That  it  is  in  the  "freest  communication"  with  the  other  spaces 
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without  the  brain  and  cord  and  especially  with  the  ventricular 
cavities  within  the  brain  through  a  foramen  always  large  and 
seldom  if  ever  dosed. 

Chipault  (53)  states  that  he  has  found  only  two  cases  on  record 
in  which  a  communication  between  the  fourth  ventricle  and  the 
subarachnoid  space  did  not  exist;  one  case  reported  by  Quincke, 
of  chronic  meningitis  and  one  by  Keen,  of  unilateral  hydro- 
cephalus. 

Anatomy  further  shows  us  that  the  eisterna  magna  is  located 
close  to  the  lower  portion  of  the  occipital  bone  in  a  position  fav- 
orable for  operative  attack. 

Physiology  demonstrates  that  the  course  of  the  cerebrospinal  fluid 
is  from  the  ventricles  into  the  eisterna  magna.  Normally  the  cur- 
rent is  of  moderate  force  and  the  fluid  in  small  amount.  But,  comes 
infection,  the  increase  in  amount  becomes  enormous  and  the  rate  of 
flow  must  be  proportionately  increased,  so  that  we  can  imagine  the 
fluid  streaming  into  this  space  like  a  turbulent  river  into  a  broad 
lake. 

Pathology  offers  its  evidence  that  in  this  region  the  fires  of  men- 
ingitis burn  fiercest  and  the  debris  of  such  inflammatory  conflagra- 
tion are  in  greatest  evidence. 

Campbell  and  Rowland  (5-1)  commenting  on  the  pathological 
findings  in  206  cases  of  pneumonic  meningitis,  say  "the  base  of 
the  brain  shows  the  most  marked  lesions.  **  The  exudate  is  almost 
entirely  confined  to  the  base  of  the  brain." 

Koplick  (55)  in  basic  meningitis,  found  "lympth  at  the  base  of 
the  brain  and  cord."  "Thickening  of  pia  and  arachnoid  at  base  of 
brain,  some  adhesions  between  cerebellum  and  medulla."  Barlow 
and  Lees,  quoted  by  Koplick,  state  that  the  "primary  seat  of  the 
inflammation  is  the  region  where  the  brain  and  cord  meet  and 
where  the  cerebellum  overlaps  the  medulla."***  "Adhesions 
may  result  in  blocking  the  foramen  of  Magendie."  In  a  report 
of  some  individual  cases,  Koplick  found  the  chief  lesions 
as  follows:  In  a  case  of  meningococcus,  "purulent  exudate  at  the 
base  of  the  brain,  fourth  ventricle  bulging  almost  to  bursting,  al- 
though the  foramen  of  Magendie  wTas  two-thirds  of  a  cm.  in  diam- 
eter." 

In  a  case  of  streptococcus,  "typical  lesions  at  the  base."  Ballanee 
says,  in  reference  to  opening  the  subdural  space,  "the  subarachnoid 
space,  where  the  disease  lies,  being  left  untouched." 
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Figures   1,   2,   3.      Dissections  by   the  Writer. 

Drawn  by  Mr.   Bosse.   reduced. 

Veins   injected   to  make   them  more   prominent. 

Figure  1.  Dissection  of  the  post-cervical  region  superficial  to  the  trap- 
ezius muscle.  A  small  anastomotic  vein  is  shown  crossing  the  line  of  the 
incision. 


Figure    2.      Structures    superficial    to    the    complexus    muscle. 


I. 


Figure    3.      The    deeper    structures.      The    small    anastomotic    veins    which 
cross  the  line  of  the   incision. 
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Adami  and  Nicholls  (53)  "the  exudate  tends  to  collect  at  the 
base  of  the  brain  and  along  the  posterior  aspect  of  the  cord.  It  is 
largely  serous  but  may  be  turbid.  The  exudate  is  found  chiefly 
along  the  vessels  and  fills  up  the  cisterns  at  the  base  of  the  brain." 

Therefore  the  conclusion  is  inevitable  that  the  cisterna  magna 
is  tin    best  and  only  reasonable  place  for  surgical  interference  in 

mi  ii  in  aids. 

Chapter  IV.     Surgical  Anatomy  of  the  Sub-occipital  Kegion. 

1 : — The  skin  and  subcutaneous  fascia  require  no  mention.  They 
are  divided  by  a  vertical  incision  immediately  in  the  median  line. 

2: — The  muscles  lie  in  paired  groups  on  either  side  of  the  middle 
line,  consequently  they  are  not  divided  in  the  operation  but  merely 
retraction  to  one  side.  They  are  the  trapezius,  complexus  and 
the  rectus  capitis  posticus  minor. 

3 : — The  nerves  do  not  appear  at  all.  The  only  one  which  might 
enter  the  field  is  the  third  occipital.  As  this  is  a  purely  sensory 
nerve  its  division  could  only  cause  temporary  numbness  of  the 
back  part  of  the  scalp  . 

i  ■. — The  vessels  are  the  only  structures  of  the  soft  parts  which 
deserve  more  than  a  passing  remark.  They  are  paired  arteries  and 
veins  which  are  connected  more  or  less  freely  by  anastomotic  ves- 
sels which  cross  the  line  of  the  incision.  When  divided  they  bleed, 
but  the  hemorrhage  is  easily  checked  by  clamps. 

.") : — The  pericranium  is  easily  stripped  from  the  bone  and  with 
it  the  portions  of  the  origins  of  the  muscles  near  the  middle  line. 
It  is  also  directly  continuous  with  the  atlanto-occipital  ligament 
at  the  margin  of  the  foramen  magnum. 

6 : — A  small  medium  emissary  vein  may  exist  at  about  the  middle 
of  the  occipital  crest.  If  present  it  may  be  plugged  by  a  piece  of 
wood  or  by  boring  into  the  opening  with  the  tip  of  an  artery  clamp. 
It  is  not  constant. 

7 : — The  skull  deserves  a  longer  notice.  There  is  a  great  dif- 
ference in  the  thickness  of  the  skulls  in  this  region  in  adults.  Of 
course  in  children  it  is  very  thin  with  a  slight  thickening  along  the 
occipital  crest. 

In  both  classes  the  thickest  portion  of  the  bone  is  at  the  occipital 
crest.  On  either  side  of  the  crest  the  bone  becomes  thinner  to 
again  thicken  up  about  the  foramen  magnum.  In  all  cases  it 
should  be  perforated  with  due  caution. 
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S  :_The  dura  is  thick  and  firm.  It  is  readily  separated  from  the 
bone.  At  the  foramen  magnum  it  is  the  most  closely  attached,  but 
can  be  detached  from  the  bone  without  difficulty.  It  is  continuous 
here  with  the  pericranium. 

9. — The  occipital  sinus.  "Is  the  smallest  of  all  the  sinuses, 
about  2mm.  in  diameter.  It  is  composed  of  two  parts:  a  vertical 
part  which  descends  in  the  falx  cerebelli;  a  horizontal  or  anterior 
part,  also  called  the  sinus  marginalis,  which  courses  around  the 
margin  of  the  foramen  magnum  and  opens  into  the  lateral  sinus. 
Poier  and  Charpy  (57).  They  also  give  the  following  figures  as 
to  the  variations,  5  times  out  of  50  it  was  very  large,  Dumont ;  absent 
twice  in  44  cases;  10  times  the  marginal  branch  was  absent;  in  (J 
times  there  were  two  sinuses :  in  33  times  there  was  one  trunk  un- 
paired and  median,  bifurcating  at  its  lower  part." 

10: — The  arachnoid.  Presents  in  this  region  as  a  membrane  of 
considerable  strength  and  individuality.  It  is  closely  applied  to 
the  dura  and  consequently  separated  by  a  wide  space  from  the  pia 
beneath,  over  an  interval  corresponding  to  the  apices  of  the  cere- 
bellar lobes  and  the  sides  of  the  medulla. 

11 :— The  incisura  cerebelli  posterior,  vallecula  cerebelli.  This 
gap  between  the  cerebellar  lobes  is  bounded  below  and  in  front  by 
the  medulla. 

12; — Covering  the  surface  of  the  parts  will  be  seen  the  vascular 
pia,  with  the  two  posterior  inferior  cerebellar  arteries  (from  the 
vertebrals)  standing  out  conspicuously  as  they  wind  around  the 
apices  of  the  cerebellar  lobes  from  its  lower  surface  into  the  incisura 
cerebelli. 

13 — If  the  cerebellar  lobes  are  gently  raised  and  separated 
there  will  be  seen  the  opening,  usually  vertically  placed  and  with 
irregular  borders,  the  foramen  of  Magendie,  which  exists  in  the 
pia  extending  from  the  cerebellum  to  the  medulla. 

11 — As  to  the  cerebellum  and  medulla,  our  surgical  and  an- 
atomical investigations  do  not  carry  us  that  far  at  this  time. 

Chapter,  V.  Drainage  of  the  Cisterna  Magna  for  Meningitis. 

A — Purposes  of  the  Operation. 

B — Steps  of  the  Operation. 

C — Difficulties  of  the  Operation. 

D — Advantages  of  the  Operation. 

E — Secondary  Remedial  Measures. 

p — Other   Conditions   in   which  this   Operation   may   be    indicated. 

G— Instruments  and  Appliances. 


_— ; _^ 


Figure  4.  Saggital  section  of  the  head  and  neck  of  a  child.  The  sub- 
ject had  been  hardened  in  formaldehyde  and  sectioned  by  the  writer; 
(slightly  reduced). 

Note: — Vertical  position  of  brain  stem.  Its  relation  to  the  foramen 
magnum.     The  ease  with  which  "corking"   this  foramen  could  occur. 

The  large  cisterna  magna,  its  relations  to  the  other  subarachnoid  spaces 
and  especially  to  the  occipital  bone  near  the  foramen  magnum.  Also  the 
very  narrow  space  between  the  foramen  magnum  and  the  arch  of  the  at- 
las. 

The  distance  of  the  skin  from  the  occipito-vertebral  angle  is  greatly 
diminished  by  flexion   of  the  head  and   spine. 


Figures  5  to  12.  Illustrate  the  steps  in  the  operation  of  "Draining  the 
Cisterna  Magna." 

Preparations  by  the  writer  upon  an  adult  male  subject.  Figures  5  to  8 
are   slightly   reduced.     The   remaining,   on   a   scale   twice   that   size. 

Figure    5.      The   incision. 
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A : — Purposes  of  the  Operation. 

1: — To  open  the  cisterna  magna,  relieve  intracranial  pressure, 
and  restore  the  normal  supply  of  "'good  blood'1  to  the  "'vital 
centres." 

2: — To  do  this  without  danger  of  cerebellar  hernia  or  of 
••forking  up  the  foramen  magnum"  by  downward  displacement 
of  the  brain  stem. 

3 : — To  prevent  shock  and  possible  death  of  the  patient  from 
too  sudden  escape  of  the  cerebro-spinal  fluid. 

■f : — To  provide  for  free  and  continuous  drainage  of  the  in- 
fected  cerebro-spinal  fluid  and  thus  enable  Nature  to  effect  a  cur.' 
of  the  disease. 

5 : — To  afford  inspection  of  the  foramen  of  Magendie.  and  if 
it  be  closed,  its  reopening. 

6: — To  forestall  possible  complications,  especially  hydroceph- 
alus. If  hydrocephalus  is  present,  its  relief  and  cure  may  be 
possible  by  this  operation. 

7: — To  accomplish  these  desirable  ends  by  an  operation  of  the 
simplest  technie,  in  the  minimum  of  time,  with  the  least  shock. 

B  : — Steps  of  the  Operation. 

The  scalp  has  been  shaved  and  the  usual  preoperative  measures 
taken  to  secure  and  maintain  absolute  asepsis. 

The  proper  position  upon  the  operating  table  is  maintained  by 
the  special  head  rest  (see  figure  )  or  by  a  competent,  strong  as- 
sistant and  sand  bags.  A  blood-pressure  apparatus  is  attached  to 
the  patient  and  an  assistant  detailed  to  watch  this,  the  patient's 
pulse  and  respirations  and  announce  their  variations. 

The  anesthetic  (ether)  is  administered  through  nasal  tubes  be- 
neath the  sterile  sheet  covering  the  patient. 

The  incision  is  in  the  middle  line  from  the  occipital  protuberance 
to  the  spinous  process  of  the  axis  and  carried  down  to  the  occipital 
bone  and  posterior  arch  of  the  atlas. 

Hemorrhage,  slight  and  easily  arrested,  is  checked  by  moscpiito 
clamps  and  the  vessels  ligated. 

The  periosteum  is  now  stripped  from  the  occipital  bone  taking 
with  it  the  inner  portions  of  the  origin  of  the  attached  muscles  and 
the  occipital  bone  is  bared  for  about  a  distance  of  one  and  one- 
half  to  two  inches  vertically  and  an  inch  transversely,  at  the  fora- 
men magnum,  less  above  (see  illustration). 

The  posterior  arch  of  the  atlas  does  not  require  baring. 
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An  emissary  vein  may  be  encountered  in  the  mid-line,  it  is  not 
constant,  if  present  it  may  be  plugged  by  a  wooden  toothpick  or  by 
boring  into  it  with  an  artery  clamp. 

The  self  retaining  retractor  is  now  introduced.  There  are  two 
sizes  of  detachable  blades  provided,  one  for  adults  and  the  other 
for  children. 

The  DeVilbiss  trephine  (three-eights  of  an  inch)  is  applied  in  the 
mid-line  and  about  one  inch  from  the  margin  of  the  foramen  mag 
nura  and  the  button  of  bone  removed  . 

With  the  special  dural  separators  the  dura  is  loosened  from  the 
bone  and  the  DeVilbiss  bone  cutter  used  to  make  two  lines  of 
incisions  or  grooves  through  the  bone  into  the  foramen  magnum. 
The  dural  separator  must  be  constantly  used  to  detach  the  dura 
from  the  bone  in  advance  of  the  bone-cutter.  For  this  reason  these 
separators  are  made  in  two  sizes  and  with  a  narrow  shank  to  easily 
pass  through  the  groove  in  the  bone. 

The  wedge  of  bone,  cut  loose,  is  about  half-an-inch  wide  at  the 
foramen  magnum  and  a  little  less  at  the  upper  border.  Of  course 
the  size  may  vary  for  each  individual  and  according  to  compli- 
cations. 

The  detachment  of  the  bone  button  is  carefully  completed  and  it 
is  removed. 

The  dura  presents,  probably  under  pressure,  bulging  into  the 
bone  gap. 

The  occipital  sinus  (or  sinuses)  will  be  seen,  if  present,  showing 
a  blue  color  through  the  dura. 

If  the  sinus  is  double,  the  dura  should  be  incised  between  them. 
If  single,  it  should  be  tied  at  the  upper  part  and  just  beyond  its 
bifurcation  into  the  marginal  sinuses.  The  special,  full-curved, 
right-angled  dural  needles,  right  and  left,  are  provided  for  this 
purpose. 

Caution!  In  dividing  the  dura,  first  make  a  very  tiny  incision 
into  it,  using  the  fine  curved  bistoury  for  this  purpose.    (Note). 

This  is  necessary,  for  should  the  arachnoid  be  so  closely  ap- 
plied to  the  dura  as  to  be  divided  with  it  we  need  to  prevent  a 
too  sudden  escape  of  the  cerebro-spinal  fluid. 

Should  it  be  found  that  the  dura  has  been  severed  alone  the 
incision  in  it  should  be  carried  up  and  down  to  the  limits  of  the 
opening  in  the  bone. 

Note: — In  our  first  case  a  small  aspirating  needle  was  inserted  through 
the  dura  into  the  cisterna  magna  and  the  excess  of  fluid  withdrawn.  In 
the  other  cases  the  structures   were  cautiously   divided  with  a  knife. 


Figure  6.  The  incision  has  been  carried  down  to  the  occipital  bone  and 
posterior  arch  of  the  atlas.  The  pericranium  -with  the  muscles  has  been 
reflected  from  the  occipital  bone.  The  field  is  fully  exposed  by  the  aid  of 
the   self-retaining   retractor. 


Figure   7.      The   trephine   opening   has   been   made   and   grooves   have   been 
cut  into  the  foramen  magnum. 
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The  arachnoid  will  now  bulge  into  the  field,  unless  it  has  been 
divided  with  the  dura.  The  amount  of  its  bulging  will  give 
some  idea  of  the  degree  of  intracranial  pressure. 

The  arachnoid  is  slightly  nicked  in  the  middle  line  and  the 
cerebro-spinal  fluid  allowed  to  escape,  a  specimen  being  taken 
for  laboratory  examination;  while  it  escapes  slowly  a  careful 
watch  is  maintained  upon  the  blood-pressure,  pulse  and  respira- 
tions by  one  especially  detailed  for  this  purpose.  Syncope  may  be 
prevented  or  lessened  by  arresting  for  a  moment  the  flow  of  the 
fluid  by  gentle  pressure  of  the  finger. 

As  soon  as  the  excess  of  fluid  has  escaped,  open  the  arachnoid 
for  the  full  extent  of  the  dural  opening. 

The  condition  in  the  eerebello-medidlary  angle  should  be  very 
carefully  investigated.  Should  there  be  an  exudate  about  the 
parts  the  lobes  of  the  cerebellum  should  be  raised  and  separated 
by  the  "pushers"  provided  for  this  purpose  and  the  patency  of 
the  foramen  of  Magendie  assured. 

It  may  be  necessary,  to  enlarge  the  opening  in  the  occipital 
bone.  This  is  easily  done  by  the  ordinary  rongeurs  or  by  the 
bone  punch  devised  by  the  writer.  A  small  wick  of  rubber  or  gutta- 
percha tissue  is  placed  within  the  margins  of  the  dura  and 
arachnoid  and  left  protruding  from  the  wound. 

The  muscles  are  replaced  and  held  together  by  two  or  three 
plain  gut  sutures  (interrupted).  The  skin  is  closed  above  and 
below  the  drain  with  silkworm  gut.  interrupted  sutures. 

Voluminous  dressings  are  applied,  sufficiently  thick  to  fill  out 
the  normal  hollow  between  the  head  and  neck. 

The  patient  is  handled  with  care.  Remembering  that  the  brain 
stem  no  longer  has  its  protecting  cushion  of  fluid. 

The  entire  operation  takes  from  fifteen  to  thirty  minutes. 

C  : — Difficulties  of  the  Operation. 

As  to  the  difficulties  of  the  operations  already  performed  by  the 
writer,  five  in  number,  there  were  none. 

The  cisterna  magna  was  easily  and  quickly  reached  in  all  cases, 
so  easily,  that  it  demonstrated  perfectly  how  simple  the  operation 
was.  As  to  the  emissary  vein,  it  is  not  constant,  it  was  found  in 
one  cadaver  of  six,  and  in  one  patient  of  three,  and  here  bled  so 
little  that  a  twist  of  an  artery  clamp  into  the  hole  stopped  the  bleed- 
ing at  once. 

The  division  of  the  bone  in  the  two  children  was  such  an  easy 
and  rapid  procedure  that  one  needed  to  be  careful  not  to  crowd  the 
trephine  too  fast.     In  the  adult  it  took  about  the  same  time  as  on 
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the  vertex.  The  separation  of  the  dura,  the  removal  and  rein- 
troduction  of  the  hone  cutter  took  no  appreciable  time  and  was  not 
attended  with  a  single  had  symptom  or  drawback. 

As  to  the  occipital  and  marginal  sinuses.  They  need  not  cause 
one  a  second  thought.  If  in  the  line  of  the  incision,  tie  them, 
otherwise  not  (if  double). 

Regarding  the  danger  of  the  escape  of  cerebro-spinal  fluid. 
This  danger  attends  this  no  more  than  any  operation  upon  the 
skull.  However,  I  think  too  much  stress  is  placed  upon  this  fac- 
tor. In  a  fairly  large  experience  in  operating  upon  the  skull  and 
spine,  and  by  perusal  of  the  literature  I  am  convinced  that  mere 
loss  of  cerebro-spinal  fluid  is  not  attended  with  any  danger  what- 
ever. In  cases  of  meningitis,  however,  where  the  brain  is  under 
pressure  its  sudden  escape  might  be  attended  with  serious  syn- 
cope. Yet  in  one  of  our  cases  there  was  an  unintentional  large 
incision  made  into  the  cisterna  magna  and  the  fluid  all  escaped 
within  a  few  seconds,  yet  no  symptoms  were  observed.  In  the 
two  other  cases  the  fluid  was  slowly  evacuated  in  one  through  a 
tiny  incision,  in  another  by  an  aspirating  needle.  The  stream 
rising  in  the  adult  to  a  height  of  six  inches  or  more. 

Our  experience  is  not  large  but  in  connection  with  that  of  others 
who  have  recorded  their  observations  it  is  helpful  and  confirma- 
tory. 

The  danger  of  infection. 

Infection  is  already  present. 

The  operation  is  undertaken  to  relieve  the  individual  of  its  ef- 
fects and  possibly  cure  the  disease. 

No  more  valid  objection  against  operating  in  these  cases  exists 
than  in  the  presence  of  infection  in  any  other  part  of  the  body  even 
less,  for  often  unrelieved  suppuration  elsewhere  may  spontaneously 
open  and  drain  itself,  but,  from  the  cranial  cavity,  never. 

D  : — Advantages  of  the  Operation. 

This  operation  opens  the  cisterna  magna  at  its  largest  and  most 
favorable  spot  for  the  evacuation  of  any  fluid  it  may  contain. 
Drainage  established  here  effectually  taps  all  other  adjacent  regions 
within  and  without  the  brain  and  cord.  We  do  not  seek  to  estab- 
lish drainage  merely  to  provide  an  exit  for  purulent  cerebro-spinal 
fluid,  but  to  relievt  intracranial  pressure  and  restore  blood  to  the 
vital  centres. 

Furthermore,  once  drainage  is  established,  the  fresh  secretions 
of  cerebro-spinal  fluid  are  more  potent  in  their  bactericidal  elements 
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Figure  S.  The  wedge  of  bone  has  been  removed.  In  this  cadaver  the 
occipital  sinus  was  double,  as  shown  in  the  illustration,  and  both  clearly 
visible. 


Figure  9.  This  figure  and  the  two  following  have  been  drawn  twice 
the  natural  size  to  render  the  structures  more  distinct.  The  dura  has  been 
opened  between  the  double  occipital  sinus  and  the  arachnoid  is  presenting 


Figure  10.  The  arachnoid  had  been  divided  and  the  eisterna  magna 
opened.  Note  the  space  between  the  lobes  of  the  cerebellum  and  the 
medulla. 
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than  before  and  every  hour  gained  in  life  leads  to  greater  probabili- 
ties of  a  complete  cure.  (We  except  from  his  statement  eases  mori- 
bund at  the  time  of  operation) .  The  operation  is  not  complicated  by 
the  protrusion  of  the  cerebellum  into  the  cranial  opening  as  occurs  in 
all  other  operations  in  the  cerebellar  fossa.  "Hernia  of  the  cere- 
bellum'' interfered  with  Ballance.  Parkin  had  to  push  the  cere- 
bellum out  of  the  way  lie  fore  he  got  any  now,  beyond  a  few  drops. 
Ord  and  \Yaterhouse  found  that  the  *"  cerebellum  bulged  into  the 
trephine  opening  fitting  it  tightly  like  a  cork  in  a  bottle."  Hall  (58) 
in  operating  upon  a  ease  after  Parkin's  method  says  ""the  cerebel- 
lum protruded  so  forcibly  that  its  substance  was  lacerated  against 
the  edges  of  the  bone."  In  the  operation  here  suggested  there  is 
no  hernia  cerebelli.  The  reasons  are  plain,  anatomy  reveals  and 
surgery  proves  them. 

Meningeal  infection  is  attended  with  an  increased  amount  of 
cerebro-spinal  fluid.  This  causes  great  intracranial  pressure.  The 
cortical  surface  of  the  brain  is  crowded  against  the  inner  surface 
of  the  skull.  A  trephine  opening  made  in  the  skull  anywhere  over 
the  convexity  of  the  brain  (cerebrum  or  cerebellum)  and  the  dura 
divided,  the  brain  is  crowded  forcibly  into  the  opening  and  tightly 
•"corks  it  up."  At  the  site  of  this  operation,  over  the  cisterna 
magna,  and  between  the  lobes  of  the  cerebellum,  there  is  a  normal 
gap  or  hiatus.  The  skull  can  be  opened  here  in  the  presence  of 
great  intracranial  pressure  without  a  hernia  cerebelli  occurring  or 
even  a  tendency  to  one  appearing. 

The  entire  central  cerebello-medullary  tract  is  under  direct 
observation  and,  if  required,  surgical  treatment.  Moreover, 
drains  can  be  inserted,  laterally  if  necessary,  for  draining 
tlie  lateral  fossae  on  one  or  both  sides.  Should  there  be  adhesions 
blocking  up  the  foramen  of  Magendie  these  can  easily  lie  broken  up 
by  merely  separating  the  lobes  of  the  cerebellum  without  disturbing 
the  medulla.  Plugging  of  the  foramen  maguum  by  the  brain  stem 
is  impossible. 

The  otlur  varieties  of  operations  suggested  and  performed  in  the 
suboccipital  region  do  not  drain.  Balance  had  to  ''trephine 
both  sides  of  the  middle  line  so  as  to  prevent  hernia  of  the 
cerebellum  interfering  with  drainage."  Parkin  stated  he  got 
; "  free  drainage  up  to  the  last ' '  but  he  had  to  raise  the  cerebellum  up 
in  order  to  gain  this.  Ord  and  Waterhouse  had  a  similar  difficulty 
to  contend  with.  Kummell  had  to  trephine  on  both  sides  of  the 
middle  line  to  secure  adequate  drainage.  If  a  drain  is  inserted 
through  a  trephine  opening  as  usually  placed  the  brain  must  be 
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crowded  back.  It  may  be  and  usually  is  lacerated  in  the  under- 
taking. If  a  drain  is  inserted  it  lies  between  the  brain  and  skull 
and  is  pressed  upon  by  the  latter.  It  is  soon  isolated  by  envelop- 
ing adhesions  and  ceases  to  functionate.  Drainage  by  the  older 
operations  is  difficult  and  of  short  duration.  But  drainage  from 
the  cisterna  magna  is  from  a  cavity.  It  is  not  subjected  to  pressure, 
and  there  is  no  tendency  to  limiting  adhesions.  Ordinary  peritoneal 
drainage  and  its  speedy  isolation  by  adhesions  resembles  the  former 
class  of  oranial  drainage,  while  supra-pubic  drainage  of  the  urinary 
bladder  by  rubber  tissue  closely  imitates  the  method  of  drainage 
from  the  cisterna  magna  here  advocated. 

As  to  the  plan  of  Radmann  to  drain" this  region  by  an  incision 
through  the  occipito-atlantal  ligament ;  the  space  is  very  narrow, 
especially  narrow  in  children,  the  vertebral  arteries  come  into  dan- 
gerous proximity  to  the  field  of  operation,  the  opening  is  below  the 
real  seat  of  trouble.  Relief  of  pressure  at  this  point  is  attended 
with  the  same  objection  as  for  lumbar  puncture,  the  possibility  of 
"corking  up  the  foramen  magnum  by  the  brain  stem." 

Furthermore,  no  information  as  to  the  condition  within  the  great 
cistern  can  be  obtained  and  there  is  no  possibility  of  determining  if 
the  foramen  of  Magendie  is  closed  and  no  relief  of  such  a  condition, 
if  present,  could  be  offered. 

Extra-cranial  advantages  are,  that  there  is  a  single  incision  with 
separation,  merely  of  the  muscles.  There  is  no  extensive  division 
of  muscles  as  in  Ballance,  Parkin's,  Ord  and  "Waterhouse 's  or  dish- 
ing's  propositions,  with  their  subsequent  resuturing — time  consum- 
ing details.  Nor  can  there  be  the  "furious  bleeding"  reported  by 
Ord  and  Waterhoase.  Loss  of  any  considerable  quantity  of  blood 
is  something  to  be  carefully  guarded  against.  Because  it  "is  im- 
perative that  the  blood  pressure  be  maintained,"  (Archibald),  and 
loss  of  blood  results  in  its  lowering. 

The  operation  is  quickly  done.  Fifteen  minutes  in  the  child 
and  at  most  thirty  in  the  adult  is  ample  time  in  uncomplicated 
cases. 

Further,  an  operation  at  this  site  will  prevent  future  compli- 
cations:—  As  cerebral  irritation  and  even  epilepsy  due  to  ad- 
hesions forming  between  the  pia  and  dura  are  impossible  as  these 
two  membranes  are  so  widely  separated  at  this  point. 

Hydrocephalus,  that  frequent  complication  of  meningitis,  and 
probably  due  to  the  closure  at  the  foramen  of  Magendie  can  be 
prevented. 


Figure  11.  The  sinuses  have  been  lighted  and  the  dura  and  arachnoid 
widely  reflected.  Tre  two  arteries  shown  curving-  around  the  poles  of  the 
cerebellum  are  the  posterior  inferior  cerebellar.  They  seem  to  be  in  close 
relation  "with  the  medulla.  They  are  not.  It  is  impossible  to  represent, 
in  an  illustration,  the  real  depth  of  the  c'stern  at  the  bottom  of  which  lies 
the  medulla. 


Figure  12.  The  instruments  which  will  be  found  useful  in  performing 
this  operation.  It  will  be  noted  that  the  most  of  them  are  "stock"'  instru- 
ments, found  everywhere,  and  do  not  require  even  mention. 

Attention  is  called  to  the  self-retaining  retractor  which  is  of  great  as- 
sistance in  maintaining  the  wound  fully  exposed.  Also,  to  a  bone  cutter, 
which  has  a  reversible  cutting  end  that  may  be  used  in  four  different  posi- 
tions. Further,  to  the  cerebellar  "spoons  or  pushers''  with  which  the  lobes 
of  the  cerebellum  may  be  gently  pushed  upward  and  apart. 
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As  to  the  frequency  of  hydrocephalus.  Lees  and  Barlow  (59) 
state  that  in  38  out  of  50  autopsies  it  was  the  hydrocephalus  and 
not  the  meningitis  that  caused  death. 

dishing  emphasizes  this  condition  by  stating  "that  basal  men- 
ingitis of  whatever  nature,  provided  the  exudate  serves  to  ob- 
struct the  foramen  near  the  fourth  ventricle,  is  usually  the  im- 
mediate cause  of  death  in  the  fatal  cases  of  meningitis,  and  in 
those  which  recover,  it  is  a  common  source  of  cerebral  disturb- 
ance, owing  to  an  incomplete  re-establishment  of  the  normally 
free  outlets." 

Furthermore,  if  hydrocephalus  has  developed,  as  a  sequella  of 
"cured"  meningitis,  it  is  probably  due  to  the  closure  of  this 
outlet.  By  means  of  the  operation  here  described,  which  offers 
greater  access  to  this  region  with  the  minimum  risk,  simple  teeb- 
nic,  ease  of  execution,  advantageous  position,  relief  may  be  se- 
cured for  these  patients. 

E  : — Secondary  Bemedial  Measures  : — 

Blood  pressure  must  be  maintained  and  in  no  instance  permitted 
to  fall.    A  sudden  fall  in  blood  pressure  indicates  a  fatal  end. 

As  to  drug's,  strychnine  is  our  sheet  anchor;  adrenalin  may  be 
helpful. 

Mechanical  measures:  bandaging  the  abdomen,  over  a  small 
pillow,  bandaging  the  lower  extremities,  lowering  the  head  of  the 
patient  (and  table  if  necessary). 

Furnish  good  blood  to  the  asphyxiated  vital  centres  by  the 
inhalation  of  oxygen. 

SaliDe  transfusions  or  injections  during  or  following  the.  op- 
eration. A  Murphy  drip  or  intermittent  saline  rectal  enemas  of 
a  few  ounces  continued  over  the  first  24  hours  afford  one  of  the 
best  therapeutic  measures.  It  furnishes  fluid  to  the  system,  flushes 
the  kidneys,  aids  the  other  eliminating  glands  and  so  assists  in 
throwing  off  the  infection. 

Possibly  the  proper  auto-vaccines  or  anti-toxines  may  be  of 
some  serviee  in  combatting  the  general  infection. 

By  large  doses  of  hexamethylenamin  the  cerebrospinal  fluid  may 
be  rendered  more  anti germicidal  and  thus  more  quickly  over- 
come the  infection. 

The  chief  point  is.  however,  that  by  early  resort  to  surgery 
all  these  evidences  of  systemic  poisoning  may  be  prevented  or,  if 
present,  to  some  extent  relieved  before  they  have  overwhelmed 
the  patient. 
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F : — Other  conditions  in  which  this  Operation  may  be  Indicated. 

I  have  written  this  paper  to  urge  the  early  use  of  this  reasonable 
and  safe  operation  in  meningitis. 

I  feel,  however,  that  it  is  not  by  any  means  restricted  to  this 
disease  alone  but  might  prove  a  life-saver  in  those  basal  fractures 
extending  into  the  posterior  fossa  of  the  skull,  when  death  is  cer- 
tain from  pressure  due  to  the  intracranial  hemorrhage  as  demon- 
strated by  lumbar  puncture  and  compression  symptoms. 

So  many  of  these  cases  reach  the  surgeon  in  the  terminal  stage 
of  cerebral  compression  and  bulbar  paralysis  that  it  is  realized  but 
few  may  survive  the  operation.  Is  it  not  worth  while,  however,  to 
give  these  otherwise  fatal  cases  a  chance?  Ransohoff  (60)  states 
that  in  190  eases  of  fracture  of  the  base  of  the  skull,  53%  died 
within  12  hours:  IS' ,  within  24  hours;  and  85%  within  48  hours. 
There  is  thus  a  margin  of  from  12  to  24  hours  in  nearly  30%  in 
some  of  which  this  method  of  decompression  might  be  of  use. 

Furthermore,  should  infection  be  added,  as  not  infrecpiently  fol- 
lows, and  a  basal  meningitis  develop,  as  in  Kummell's  case,  would 
not  this  operation  prove  more  advantageous  than  the  extensive  one 
proposed  by  him  or  similar  ones  suggested  by  other  surgeons? 

The  indications  are  practically  the  same  as  in  meningitis.  But 
we  do  not,  usually,  have  the  opportunity  of  observing  the  cases 
early.  Serious  pressure  exists,  as  a  rule,  when  these  cases  come 
under  observation,  as  shown  by  the  coma,  fixity  of  the  pupils,  vagus 
pulse  and  irregular  respirations.  With  such  extensive  bulbar 
paralysis  operation  would  hold  out  very  little  chance  of  success. 
Bui  if  there  was  only  delirium  or  stupor  with  a  rising  blood  pres- 
sure, with  fair  pulse  and  respirations  only  stertorous  and  lumbar 
puncture  gave  a  bloody  fluid,  under  pressure,  drainage  of  the  pos- 
terior fossa  by  this  route  might  be  successful  in  a  fair  proportion 
of  cases. 

G — Instruments  and  Appliances. 

As  far  as  possible  "stock"  instruments  have  been  selected  and 
tried  out  upon  the  cadaver  and  upon  the  living. 

While  we  have  made  a  fewT  suggestions,  tending  to  meet  certain 
contingencies  and  to  facilitate  the  operation,  the  entire  operation 
may  be  easily  performed  with  the  ordinary  instruments  for 
cranial  surgery. 

No  chisels,  gouges  or  hammers  should  be  used. 

We  have  had  fashioned  a  self  retaining  retractor    by    a    little 
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modification  of  a  Jansen's  mastoid  retractor,  extending  and  squar- 
ing the  arms  and  using  removable  tractor  blades. 

The  right  and  left  dural  ligature  passers  had  to  be  made  es- 
pecially. There  is  nothing  small  enough  that  has  the  strength 
with  the  proper  curve. 

The  dural  separators  are  stock  instruments,  slightly  modified. 
The  sharp  triangular  periostal  scraper  was  found  useful  in  clean- 
ing and  separating  the  dura  and  pericranium  at  the  foramen 
magnum. 

The  rectangular  bone  punch  is  intended  for  enlarging  the  open- 
ing in  the  bone,  in  children,  in  adults  the  ordinary  bone  cutters 
may  be  used  for  this  purpose. 

The  head  rest  is  constructed  after  the  one  described  by  H.  B. 
Smith  (61).  We  have  aimed  to  make  it  applicable  to  any  age 
and  adjustable  to  any  table. 

The  advantage  of  this  head  rest  consists  first  in  securing  im- 
mobility of  the  patient's  head  in  the  best  position  for  work  upon 
the  region  in  question. 

Further  in  being  attached  to  the  table,  the  table  may  be  ele- 
vated or  depressed  as  occasion  may  require  without  disturbing 
the  position  of  the  patient  upon  it. 

I  have  designed  a  portable  head-rest  which  may  be  attached  to 
any  table  (kitchen  or  operating  I .  and  is  also  easily  adjusted  to  adults 
or  children.    It  weighs  six  pounds  while  the  above  weighs  about  15. 

Chapter  VI,    Kecords  of  Cases. 

Case  1  :— 

A.  M. — Italian.     Eight  years  of  age. 

Nov.— 21— 1910. 

The  child  was  taken  sick  with  influenza  one  and  a  half  weeks  ago. 
Sickness  began  with  general  malaise,  pains  all  over  the  body  and  a 
slight  cough,  no  chills.     Temp.  100  to  102. 

Diagnosis: — Broncho-pneumonia. 

Ten  days  ago  a  purulent  discharge  appeared  from  both  ears. 
There  had  been  no  complaint  at  any  time  of  pain  in  the  ears.  Eight 
days  ago  the  child  became  dizzy  and  four  days  ago  had  vomiting 
spells  and  then  gradually  became  semi-comatose.  Pupils  did  not 
react  to  light.  Kernig's  sign  present  and  Babinski  sign  present 
in  both  legs. 

At  this  time  a  petichial  rash  appeared  over  the  body.  Tern}). 
101— Resp.  30. 

Diagnosed  now  as  tubercular  meningitis.  Spinal  fluid  was  drawn 
and  diagnosis  confirmed  by  the  Board  of  Health. 
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Dr.  Kopetzky  saw  the  child  after  this.  He  found  it  unconscious, 
pupils  dilated  and  not  reacting  to  light.  Head  retracted  and 
rigid  on  body.  Kernig  and  Babinski  signs  marked.  He  withdrew 
30-ccm.  of  spinal  fluid  and  sent  the  child  to  the  Red  Cross  Hospital, 
Nov.  20th,  1910. 

Dr.  Kopetzky 's  diagnosis.  Otitic  meningitis  following  a  double 
mastoid. 

On  entering  hospital,  Temp.  101.  Pulse,  120.  Resp.  28.  Blood 
pressure,  Janeway  cardiac  sphygmomanometer,  98  to  100  mm.  Hg. 
Operations  at  midnight.  Ether  anesthesia  by  Dr.  Garr,  House 
Surgeon.  Mastoid  operations  by  Dr.  Kopetzky  assisted  by  Dr. 
Imperatori. 

Right  side: — 

Outside  surface  marking  of  cortex  of  mastoid  normal,  but  on 
removal  of  cortex,  no  mastoid  cells  were  evident  at  all,  the  sig- 
moid sinus  completely  filled  up  the  small  mastoid  protuberance. 
It  was  covered  with  granulations.  The  mastoid  antrum  was  finally 
located,  by  pushing  back  the  sinus  wall,  and  the  region  found 
filled  with  detritus  and  pus. 

Left  side : — 

Nothing  abnormal  in  structure.  Pus  and  detritus  in  the  pro- 
cess. Drainage  of  the  Cistema  Magna  by  Dr.  Haynes,  Dr.  Kopetzky 
assisting  and  Dr.  Imperatori  steadying  the  child's  head.  An  in- 
cision was  made  in  the  middle  line  from  the  external  occipital 
protuberance  to  about  the  third  cervical  spine  and  down  to  the 
occipital  bone  and  the  arches  of  the  atlas  and  axis.  Hemorrhage 
was  slight,  four  clamps  controlled  the  bleeding.  The  periosteum 
and  attached  muscles  were  elevated  from  the  bone  and  pushed 
toward  the  sides  until  the  occipital  bone  was  bared  from  the 
inion  to  the  margin  of  the  foramen  magnum  and  an  inch  or 
slightly  more  in  width.     There  was  no  hemorrhage. 

A  DeVilbiss  trephine  (three-eighths  of  an  inch  in  diameter)  was 
applied  to  the  bone  midway  between  the  inion  and  the  margin 
of  the  foramen  magnum  in  the  middle  line.  The  skull  was  un- 
usually thick  in  this  place  but  the  button  was  turned  out  without 
difficulty  and  the  dura  exposed.  This  was  loosened  about  the 
margin  of  the  hole  by  the  dural  separators  and  a  DeVilbiss  bone 
cutter  used  to  make  two  furrows  from  the  trephine  opening  to 
the  foramen  magnum.  The  intervening  piece  of  bone  was  grad- 
ually removed  by  a  flat  rongeur.  There  was  no  bleeding.  There 
was  no  appearance  of  any  sinus,  occipital  or  marginal.  A  me- 
dium aspirating  needle  was  inserted  through  the  bulging  dura, 
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into  the  cisterna  magna,  and  enough  fluid  obtained  for  laboratory 
examination  (about  10c. c.). 

The  dura  presented  an  injected  appearance.  It  was  carefully 
imised  in  the  middle  line  and  the  cerebro-spinal  fluid  allowed 
to  escape,  which  it  did  slowly  but  not  satisfactorily. 

The  incision  was  enlarged  and  the  fluid  escaped  freely. 

It  looked  thin  and  clear. 

The  arachnoid  presented  in  the  wound  as  cotton  (absorbent) 
looks  when  floating  on  the  surface  of  water.  It  was  somewhat 
milky  in  color.  Nothing  of  the  cerebellum  or  blood  vessels  shoAvcd 
through  it.  It  was  severed  in  the  middle  line  as  deeply  as  I  dared 
to  go  with  the  idea  of  dividing  its  meshes  and  allowing  freer 
drainage. 

A  rubber  tissue  drain  was  inserted  into  the  opening  and  the 
wound  closed  with  interrupted  plain  gut  sutures.  Xo. — 2. 

A  large  dressing  was  applied  and  the  child  returned  to  bed. 
Pulse.  144.  good  quality. 

Comments  on  the  operation. 

The  cerebro-spinal  fluid  did  not  seem  to  be  under  any  consider- 
able pressure,  though  several  ounces  flowed  away. 

This  was  probably  due  to  a  lumbar  puncture  six  hours  before 
when  30c. cm.  had  been  withdrawn. 

The  meshes  of  the  arachnoid  were  '■fluffed"  up  by  the  fluid 
so  as  to  be  very  conspicuous  and  to  obscure  all  deeper  parts. 

The  hemorrhage  was  inconsiderable  at  all  times.  Xo  sinuses 
were  visible  and  there  was  no  dural  bleeding. 

The  method  of  exposure  gave  ample  room  for  all  work.  A  much 
larger  amount  of  bone  could  have  easily  been  removed  if  deemed 
necessary. 

Subsequent  course : — 

The  drainage  of  cerebro-spinal  fluid  was  En 

Patient  roused  up  sufficiently  to  take  nourishment  well  up  to 
within  a  few  hours  of  death. 

Retraction  of  the  head  disappeared  the  morning  following  the 
operation  and  the  limbs  became  relaxed.  Blood  pressure — 95mm. 
Hg. 

The  eyes  reacted  to  light. 

Patient  died  34  hours  after  the  operation  of  sepsis  and  toxemia. 
The  heart  stopped  beating  before  paralysis  of  the  vasomotor  centre. 
Autopsy  was  refused. 
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Bacteriological : — 

Spinal  fluid  withdrawn  by  Dr.  Kopetzky  before  the  operations, 
showed  a  diplococcus  without  a  capsule,  probably  a  pncumoeoceiis 
There,  was,  also,  present  in  the  culture,  a  large  unidentified  bacillus. 
No  report  was  made  of  the  fluid  obtained  directly  from  the  cisternal 
magna.  Cultures  from  both  ears  showed  diplococci.  Differential 
count  before  operation. 

Polys— 30.  Total  leucocytes— 5000. 

Large  mono  and  trans — 14. 

Lympho — 56. 

After  operation.      (10 — hours). 

Polys— 30  Total  leucocytes,  16500. 

Large  mono  and  trans — 17. 

Lymph — 53. 

Case  II.— 

H.  D. — Aged  45  years.     Entered  Harlem  Hospital. 

Jan— 12,  Died,  Jan— 15— 1911. 

Patient  has  been  sick  for  a  week  with  headaches  and  general 
abdominal  pain. 

She  worked,  at  housework,  up  to  yesterday.  Last,  night  she 
had  severe  and  recurring  attacks  of  vomiting  with  pain  in  the 
abdomen. 

She  now  complains  of  severe  headaches  and  severe  abdominal 
pains,  especially  in  the  upper  portion  of  the  abdomen. 

She  was  admitted  as  a  non-urgent  ease,  probably  gall-stones. 

Physical: — Muscular  female,  dusky  countenance.  Conscious 
but  somewhat  irrational.  Pupils  equal,  react  to  light  and  ac- 
commodation. Pulse,  120,  full  volume,  tension  increased.  Temp 
—103.    Resp.— 30. 

Abdomen,   somewhat  tender  but   nothing  localized. 

Kernig  and  Babinski  absent. 

Differential .— W.  B.  C— 31800. 

L.  lymph.  4. 

S.  lymph.  9. 

Mast,  cells.  2. 

Polys— 85. 

On  the  13th.  the  next  day. 

W.  B.  C.  33200. 

Polys :— 89. 

L.  lymph.  8. 

S.  Lymph.  3. 
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Widal  negative. 

Spinal  puncture  gave  15  c.e.m.  of  turbid  fluid  under  pressure. 

Laboratory  examination: — No  blood.     Pus  cells,  large  number. 

Micrococcus  lanceolatus,  positive. 

Kernig  and  Babinski  both  present. 

On  the  14th.  Patient  more  lethargic.  Urine  passed  involun- 
tarily.   Pupils  contracted  and  eyes  deviate  to  left. 

No  convulsion  but  general  spasticity.  Cervical  muscles  con- 
tracted especially.  Was  being  transferred  to  the  medical  ward 
by  my  assistant  when  I  saw  the  case  and  ordered  her  up  for 
operation. 

Operation :— Dr.  Haynes.  Assistant,  Dr.  Boynton  and  the  Hos- 
pital Staff.  Anesthetic,  ether.  Administered  by  Dr.  Lumbard, 
Hospital  Anesthetist,  by  means  of  the  nasal  tubes.  Time  of 
operation,  25  minutes.  Total  anesthesia,  35  minutes.  Anesthetic 
well  taken.  Position  on  table,  on  face  with  head  over  the  edge, 
as  in  a  reversed  Rose — position.  Steadied  in  this  position  by  one 
of  Staff. 

The  occipital  bone  was  exposed  by  the  vertical  incision  and 
bared  from  the  inion  to  the  margin  of  the  foramen  magnum. 
Not  having  a  small  trephine  in  working  order  a  larger  one  with 
a  diameter  of  one  inch  was  used,  without  any  trouble,  to  remove 
a  button  of  bone  from  the  midline  region  and  midway  between 
the  inion  and  margin  of  the  foramen  magnum,  from  the  centre 
of  the  exposed  area. 

The  bone  between  the  trephine  hole  and  the  margin  of  the  for- 
amen magnum  was  removed  with  a  rongeur,  opening  up  a  space 
an  inch  wide  and  an  inch  and  a  half  vertically. 

The  dura  bulged  from  the  intracranial  pressure.  It  was  punc- 
tured with  a  small  knife,  an  opening  less  than  an  eighth  of  an  inch 
being  made  and  through  this  the  cerebro-spinal  fluid  spurted  to 
a  distance  of  six  inches  or  more.  A  careful  watch  was  kept  of  the 
heart  and  respirations  and  the  flow  was  checked  once  or  twice 
by  gentle  pressure  of  the  finger,  although  no  untoward  symptoms 
had  appeared.  The  wound  was  then  drained  with  iodoform 
gauze  and  the  muscles  brought  together  with  two  or  three  plain 
gut  No.  2  sutures.    The  skin  closed  with  silkworm  gut. 

Comments  on  the  operation. 

I  did  not  open  the  dura  widely  in  this  case,  inasmuch  as  the 
fluid  seemed  to  escape  so  freely  from  the  small  incision.     I  think 


228 


II1V1XG    S.     HAYNES. 


t hat  this  might  have  been  done,  without  adding  any  danger  to 
the  patient  or  any  benefit  as  the  sequel  showed. 

On  return  to  ward,  patient  had  a  general  convulsion,  but  this 
was  the  only  one  she  had.  Within  an  hour  the  pupils  reacted 
to  light,  the  spasticity  was  less  and  the  wound  drained  so  freely  as 
to  soak  the  dressings. 

Four  hours  later,  there  was  a  general  improvement  in  her  con- 
dition. The  pupils  were  active  and  there  was  no  deviation  of  eyes 
as  there  had  been  at  previous  examination.  Pulse  was  full  and 
fair  quality  and  running  at  150.    Resp  : — 40.    Temp  : — 102. 

Morning  of  the  15th.  Condition  much  the  same.  Kernig  and 
Babinski  absent.  Wound  draining  profusely.  There  is  a  very 
free  secretion  of  mucous  from  the  nose  and  throat — (due  to  nasal 
anesthesia?)  Spasticity  of  muscles  much  less,  especially  of  the 
neck. 

Patient  gradually  failed  and  died  at  midnight,  32  hours  after 
the  operation.    Autopsy  was  not  permitted. 

Case  III:— 

Admitted  to  the  Red  Cross  Hospital.  April — 21 — 1911. 

Died,  April— 25— 1911.     Referred  by  Dr.  L.  K.  Neff. 

Baby  O'C.     Eleven  months  old.     Breast-fed. 

The  infant  had  been  sick  for  one  week  with  acute  meningitis 
in  which  lumbar  puncture  had  been  used  several  times  for  Lhera- 
peutic  purposes  and  by  which  the  infecting  organism  was  shown 
to  be  the  pneumocoecus. 

On  admission,  the  baby  had  a  Temp,  by  rectum,  of  106.  P  ISC 
R.  10.  Was  in  a  state  of  coma  with  pupils  dilated  and  fixed. 
head  strongly  retracted.  No  record  of  Kernig  or  Babinski.  Blood 
pressure  (Dr.  Imperatori)  80  mm  Hg.  (Janeway's  cardiac — Sphyg- 
momanometer). 

Blood  count.     White  blood  cells,  8000. 

Polys.  17,  Lymph.  61.    Large  Mono,  and  Trans.  22. 

Operation  as  a  last  resort.     It  was  completed  within  15  minutes. 

Dr.  Haynes  assisted  by  Drs.  Kopetzky  and  Imneratori  and 
House  Surgeon,  Dr.  Neff  present.  Slightest  amount  of  ether 
used. 

The  operation  as  detailed  in  the  previous  eases  was  performed. 
No  difficulty  in  removing  the  bone  or  in  opening  the  dura  and 
arachnoid.  The  opening  was  made  by  an  ordinary  scalpel  and 
was  made  easily  and  wider  than  intended,  allowing  of  rapid 
escape  of  the  cerebro-spinal  fluid.     No  bad  effects  were  noticed. 
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Clear  fluid  escaped  in  considerable  quantity.  Xo  exudate  visible 
in  eisterna  magna. 

The  operation  was  performed  at  11.30 — A.  M. 

On  return  to  bed  the  pulse  had  dropped  to  168,  was  of  good 
(piality.     The  Murphy  drip  was  started. 

At  6  P.  M.  P.  170  R,  32  T.  (by  axilla)  101. 

At  6.33  P.  M.  apparently  had  a  convulsion  which  lasted  3 
minutes. 

At  8  P.  M.  blood  pressure,  80  mm.  Hg.  Four  c.c.m.  maternal 
serum  was  injected  into  the  flank. 

At  11.30  T.  (axilla)  102  P.  168.  R.  36.     Patient  unconscious. 

Child  died  at  1  A.  M.  without  regaining  conseiousness. 

Permission  for  a  post-mortem  was  refused. 

Comments : — 

These  three  eases  were  in  the  last  stages  of  septic  meningitis. 
Tbe  time  for  operating  had  long  passed.  The  operations  were  per- 
formed as  a  last  resort,  to  offer  the  only  possible  chance  in  a  cer- 
tainly fatal  disease.  We  did  not  expect  to  save  any  of  them. 
However,  the  demonstration  of  the  rapidity,  the  ease,  the  freedom 
from  any  disadvantages  as  an  operative  proposition  was  absolute. 

The  eisterna  magna  was  reached,  opened,  drained  and  the  wound 
closed  within  fifteen  minutes  in  the  two  children  and  thirty  minutes 
in  the  adult.     Drainage  was  free,  profuse  and  continuous  in  all. 

All  the  symptoms  were  ameliorated  and  death  came  peacefully. 
Operations  in  such  extreme  cases  are  not  advocated.  They  accom- 
plish nothing  but  an  easy  death  and  invite  adverse  criticism. 
However,  as  no  one  can  as  yet  say  absolutely  when  every  case  is 
beyond  assistance,  even  in  these  moribund  patients  I  advise  inter- 
ference; possibly  one  may  be  saved. 

These  cases  merely  emphasize  the  contention  of  this  paper  that 
this  operation  must  be  done  early.  The  co-operation  ,of  the 
family  physician  must  be  secured.  He  must  learn  that  the  time  to 
operate  is  just  as  soon  as  the  diagnosis  has  been  confirmed  by  lum- 
bar puncture.  Delay  invariably  brings  disaster.  The  argument 
that  because  operations  in  the  past  have  accomplished  almost  noth- 
ing proves  nothing  except  that  there  must  be  a  change  in  the  time, 
place  and  method  of  operating. 

Case  IV:— 

Acute  Mastoiditis.  Acute  Purulent  Labyrinthitis  and  Strep- 
tococcic Meningitis. 


230 


IRVING    S.    HAYNES. 


In  the  service  of  Dr.  Wendell  C.  Phillips  at  the  Manhattan 
Eye,  Ear  and  Throat  Hospital,  N.  Y. 

J H ,  a  Greek,  aged  20  years.    Came  under  observation 

March  19,  1912,  giving  the  following  history. 

There  was  a  pain  in  the  left  ear  beginning  one  month  ago,  fol- 
lowed one  week  later  by  spontaneous  discharge  from  that  ear. 

A  week  before  coming  to  the  hospital  paracentesis  of  the  mem- 
brana  tympani  was  performed.  There  has  been  no  previous 
illness. 

On  admission  to  the  hospital,  March  19,  he  presented  all  the 
clinical  signs  of  acute  mastoiditis  of  the  left  side  with  infection 
into  the  soft  tissues  behind  and  below  the  mastoid  process. 

The  discharge  from  the  ear  was  profuse,  yellowish. 

The  Temp.— at  3  P.  M.  was  102.4,  Pulse  100,  Resp— 26. 

Eyes  reacted  to  light,  patient  fully  conscious. 

Tests  of  the  labyrinth  showed  that  it  was  not  functionating, 
total  deafness,  absence  of  caloric  and  rotation-test  reactions, 
spontaneous  nystagmus  present. 

At  9.30  P.  M.  incision  into  swelling  below  and  behind  mastoid 
did  not  evacuate  pus.  Blood  pressure  (Janeway)  128  mm.  Hg. 
March  20th,  9  A.  M.  Temp— 102,  Pulse  112,  Resp— 24.  Complains 
of  intense  headache.  At  2  P.  M.  Temp— 102.8,  Pulse  80,  Resp— 26. 
Intense  headache.    Blood  pressure,  146  mm.  Hg.  (Janeway). 

Lumbar  puncture  performed.  The  chemical  examination  of  the 
spinal  fluid  showed  meningitis  present  although  complete  exam- 
ination was  not  made  (Kopetzky's  test). 

The  fluid,  while  almost  water-clear,  showed  pus  cells  upon 
cytodiagnosis  (Strong's  examination),  and  on  the  next  day  was 
reported  showing  streptococcus  present  (Strong). 

March  21,  3  P.  M.  Because  of  advancing  signs  of  meningeal 
irritation  operation  was  decided  upon. 

A  radical  mastoid  and  labyrinthine  exenteration  was  performed 
by  Dr.  Wendell  C.  Phillips  in  the  usual  way  and  pus  and  detritus 
found,  but  no  fistula  into  the  labyrinthine  channels  was  demon- 
strated. This  was  followed  by  Drainage  of  the  Cisterna  Magna  by 
Dr.  S.  J.  Kopetzky,  assisted  by  Dr.  Fresner,  who  held  the  patient's 
head  and  Dr.  McQuade,  the  House-surgeon.  The  occipital  bone  was 
exposed  by  a  median  incision  and  the  parts  retracted.  A  %ths 
inch  trephine  opening  made  in  the  middle  line  above  the  foramen 
magnum  and  the  wedge  of  bone  removed  by  a  chisel  and  mallet. 
The  dura  was  exposed  and  incised.  About  40  c.c.m.  of  cerebro-spinal 
fluid  was  allowed  to  slowly  escape,  its  flow  being  controlled  by  pres- 
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sure  on  the  edges  of  the  dural  incision.  The  wound  was  drained 
by  a  strip  of  iodoform  gauze  and  the  soft  parts  loosely  closed  about 
the  drain  by  four  interrupted  sutures.  A  moist  dressing  applied 
and  the  patient  returned  to  the  ward.  No  stimulation  being  needed. 
Patient  was  reported  as  comfortable  but  not  sleeping. 

March  22,  10.45  A.  M.  Blood  pressure,  120—125  mm.  Ilg. 
Patient  conscious,  has  no  headache.  Spontaneous  nystagmus  still 
present.      (Kopetzky). 

3— P.  M.     Blood  pressure,  130— 140—  (K— ). 

Urotropin  gr.  V.  and  sodii  benzoate  gr.  YIII,  ordered.  Tempera 
ture  ranged  from  99.2  to  101.4,  Pulse  74—90,  Resp.  22-24.       He 
slept  during  the  following  night  but  became  restless  toward  morn- 
ing. 

March  24,  12,  Noon.   Blood  pressure,  132  (K.). 

At  3  P.  M.  Temp.  104.  Pulse  92,  Resp.  20.  Blood  culture  taken 
but  iater  report  showed  it  to  have  been  contaminated.  Murphy 
drip  started  and  continued.  Patient  was  reported  as  comfortable 
during  the  night. 

March  24.  '12.  Noon.    Blood  pressure.  132  (K). 

Patient  had  a  slight  nose  bleed.  He  is  conscious,  during  the 
afternoon  became  somewhat  restless.  His  eye-grounds  were  ex- 
amined, but  no  signs  of  pressure  reported.  Was  restless  during 
the  night.    Temp.  103.6,  Pulse  86,  Resp.  24. 

March  25.  6  A.  M.  Temp.  101,  Pulse  84,  Resp.  24. 

1.30  P.  M.     Patient  complained  of  headaehe.  but  no  dizziness. 

Nystagmus  gone.    Blood  pressure,  140  mm  Hg. 

Wound  dressed  by  Dr.  Kopetzky  as  drainage  seemed  to  have, 
stopped.  One  stitch  was  removed  and  the  gauze  drain  withdrawn, 
followed  by  a  spurt  of  clear  cerebro-spinal  fluid.  Patient  com- 
plained of  intense  pain  in  his  head  during  this  procedure.  The 
edges  of  the  wound  were  grasped  and  the  flow  controlled.  The 
pulse  dropped  from  90  to  72.     A  rubber-tissue  drain  was  inserted. 

Blood  pressure  at  the  conclusion  of  the  dressing  was,  IIS — 120 
mm  Hg.  Patient  was  left  without  any  headache  but  still  dizzy. 
At  2.30.  an  ophthalmoscopic  examination  showed  that  the  fundus 
was  normal,  nerve  not  swollen,  questionable  enlargement  of  veins, 
very  fine  nystagmus  (Dr.  Oatman).     He  had  a  comfortable  night. 

March  26.     2.45.     Blood  pressure.  125  (K — ). 

Hypodermic  injection  given  of  lean,  of  the  combined  bacterial 
vaccine  (450  million). 

At  5.30  complained  of  very  severe  pain  in  his  head,  was  very 
restless.     One-fourth  grain  morphine  given. 
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Patient  rested  easily  until  5.30  A.  M.  of  the  27th. 

Again  became  restless  and  complained  of  pain  in  his  head. 

At  11  A.  M.  blood  pressure,  130  (K — ).     Pulse  was  soft. 

Blood  culture  gave  staphylococci  (probably  agonal,  Dr.  Call- 
ison).  During  the  night  patient  required  one-eighth  gr.  of  mor- 
phine to  control  his  restlessness.  He  died  during  the  forenoon  of 
the  28th,  perfectly  conscious  to  the  end.  A  post-mortem  was 
denied. 

Comments: — In  addition  to  this  patient's  mastoid  and  labyrinth 
disease  he  had  a  streptococcic  meningitis.  The  early  diagnosis  of 
meningitis  was  shown  by  the  rising  blood  pressure  and  by  the 
definite  chemical  reaction  of  the  cerebrospinal  fluid  (the  absence 
of  the  carbohydrate — sugar — Kopetzky),  with  beginning  meningeal 
irritation. 

So  long  as  there  was  free  escape  of  the  cerebro-spinal  fluid  follow- 
ing the  operation  there  was  none  of  the  usual  signs  and  symptoms 
of  meningitis.  His  mind  was  clear,  his  eye-grounds  wrere  normal. 
His  pulse  only  reacted  to  the  septic  infection.  The  patient  died  of 
septic  meningitis  without  the  usual  signs  of  meningitis.  Only  at 
the  last  did  he  become  restless  and  noisy.  There  was  no  stupor, 
slowed  pulse,  irregular  respirations,  or  choked-disc  invariably 
found  accompanying  the  usual  exitus  from  meningitis. 

The  operation  distinctly  relieved  the  patient.  It  did  not  cure  be- 
cause the  infection  was  too  extensive.  It  demonstrated,  however, 
its  value  in  these  otherwise  hopeless  cases,  and  its  use  is  thereby 
justified.  Some  cases  will  be  saved.  It  is  only  a  question  of  diag- 
nosis and  early  operation. 

CHAPTER   VII,    CONCLUSIONS. 

Meningitis  kills.  The  least  deadly  and  after  the  best  treatment  10 
to  25%,  the  other  varieties,  100%  of  cases. 

Meningitis  kills  by  producing  intra-cranial  pressure,  anemia  of  the 
"vital  centres"  and  their  paralysis. 

Intra-cranial  pressure  is  assisted  in  its  effects  by  the  constitutional 
results  of  infection — septicemia  and  bacteremia. 

The  presence  of  infection  is  early  demonstrated  in  the  cerebro-spinal 
fluid  drawn  by  lumbar  puncture  and  by  the  clinical  effects  of  intra- 
cranial pressure,  as  recorded  by  the  changes  in  blood  pressure,  fundus 
of  the  eye,  pulse,  respirations  and  state  of  the  sensorium. 

These  early  evidences  of  meningeal  infection  are  clearly  shown  by: 
1-s— Progressive  increase  in  blood  pressure.  2 — Absence  of  carbo- 
hydrates from  the  cerebro-spinal  fluid.  3 — Edema  of  the  papilla  (not 
"choked  disc").      4 — A  clouding  or  irritable  sensorium. 

Such  findings  absolutely  prove  infection  is  present.  If  they  are 
present,  the  diagnosis  is  certain  and  the  end  is  sure. 

It  takes  some  hours  or  days  for  death  to  occur. 

No  present  therapeutic  measures  save  more  than  75%  to  90%  of 
diplococcic  infections  and  practically  none  of  all  other  varieties. 
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The  only  relief  is  by  early,  free,  and  the  continuous  removal  of  the 
rapidly  forming  cerebro-spinal  fluid,  thus  preventing  cerebral  compres- 
sion, bulbar  anemia  and  paralysis  and  death. 

Anatomy,  physiology,  pathology  and  surgery  show  the  cisterna  magna 
the  place  best  suited  for  such  a  purpose. 

The  operation  which  reached  this  in  the  minimum  of  time,  with 
the  least  structural  disturbance,  with  freedom  from  hemorrhage, 
with  maximum  access  to  the  region  without  cerebellar  hernia,  with 
provision  for  adequate  and  sustained  drainage,  with  opportunity 
to  explore  and  treat  adjacent  parts  and  prevent  complications  and 
with  the  greatest  safety  to  the  patients  is  the  preferable  one. 

The  operative  procedure  hereby  submitted  for  draining  the 
cisterna  magna  fulfills  these  requirements  far  more  completely 
than  any  heretofore  proposed  or  performed,  therefore  it  should 
be  the  operation  of  choice  for  the  treatment  of  septic  meningitis. 
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DISCUSSION. 

Dr.  Wendell  C.  Phillips,  of  New  York  City,  expressed  satisfaction  that 
a  work  such  as  that  presented  by  the  readers  of  the  papers  had  been 
accomplished  largely  upon  his  service  at  the  Manhattan  Eye  and  Ear 
Hospital,  and  that  he  had  had  the  opportunity  of  watching  its  progress 
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with  considerable  care.  He  believed  that  Dr.  Kopetzky  had  proved 
that  cerebro-spinal  meningitis  can  be  determined  from  the  chemical 
examination  of  the  cerebro-spinal  fluid,  and  that  chemical  changes  pre- 
cede the  clinical  manifestations.  Many  of  his  conclusions,  however, 
must  be  subjected  to  further  verification.  The  speaker  had  had  the 
opportunity,  clinically,  of  witnessing  the  effect  of  relieving  meningeal 
pressure  by  the  early  operative  interference  advocated  by  Dr.  Haynes. 
In  this  connection  he  cited  a  case  which  was  particularly  interesting 
when  compared  with  two  others  which  had  been  treated  by  him  at 
about  the  same  time.  Two  had  labyrinthine  symptoms,  of  the  ful- 
minating type,  and  had  died  apparently  from  intracranial  pressure. 
The  other  was  a  case  of  diffuse  purulent  labyrinthitis,  presenting  no 
intracranial  symptoms  at  the  time.  There  was  post-auricular  swelling, 
and  a  simple  mastoid  operation  was  performed.  The  cerebro-spinal 
fluid  was  examined,  chemically,  by  Dr.  Kopetzky,  and  the  usual  labora- 
tory examination  was  made.  Infection,  of  the  streptococcic  variety, 
was  reported  from  each  examination.  There  were  no  meningeal 
symptoms.  Two  days  after  the  mastoid  operation,  because  of  finding 
streptococci  in  the  fluid  and  because  of  the  chemical  findings,  he  deter- 
mined to  do  a  labyrinthine  operation,  believing  the  labyrinth  to  be  the 
source  of  the  infection.  The  patient,  a  young  Greek,  twenty-two  years 
of  age,  presented  the  usual  symptoms  of  labyrinthitis.  He  further- 
more decided  it  was  a  typical  case  for  the  Haynes  operation  for  menin- 
geal drainage,  and  accordingly  Dr.  Kopetzky,  with  his  permission,  had 
drained  the  cisterna  magna.  The  subsequent  history  of  the  case  was 
interesting.  The  patient  was  returned  to  the  ward  in  good 
condition,  made  apparently  a  good  recovery  from  the  anes- 
thetic, was  perfectly  conscious,  and  presented  no  symptoms 
of  paralysis  or  other  untoward  results.  This  condition  continued 
for  several  days,  when  the  temperature  began  to  rise.  The  mental 
symptoms  remained  clear  and  the  pulse  good.  On  the  third  day  after 
the  first  elevation  the  temperature  rose  to  103  degrees,  and  the  men- 
tality became  slightly  clouded,  but  this  condition  was  entirely  relieved 
by  loosing  the  drain  and  permitting  a  freer  flow  of  cerebro-spinal  fluid. 
The  patient  went  on  for  nine  days  after  the  operation  with  absolutely 
no  meningeal  symptoms.  The  temperature  then  gradually  rose,  the 
pulse  grew  somewhat  weaker,  and  at  the  close  of  the  ninth  day,  after 
asking  for  a  drink  of  water,  the  patient  dropped  over  dead. 

Dr.  Edward  B.  Dench,  of  New  York  City,  had  had  no  experience  with 
the  chemical  test,  but  appreciated  the  value  of  any  measure  which 
rendered  possible  the  early  diagnosis  of  cerebro-spinal  meningitis.  He 
agreed  with  Dr.  Haynes  regarding  the  importance  of  early  operation  as 
the  only  means  of  obtaining  success.  He  had  always  advocated  this, 
but  had  evidently  not  proposed  the  proper  method.  The  papers  of 
Dr.  Kopetzky  and  Dr.  Haynes  were  among  the  most  important  ever 
presented  to  the  Society. 

Dr.  Wells  P.  Eagleton,  of  Newark,  N.  J.,  considered  Dr.  Kopetzky's 
work  of  great  importance.  Dr.  Haynes's  operation,  which  was  designed 
to  relieve  the  intra-cerebral  pressure  present  in  all  forms  of  meningitis, 
would  undoubtedly  accomplish  this,  but  his  statement  that  it  could  be 
done  in  fifteen  minutes,  that  the  bleeding  is  of  no  consequence,  could 
not  go  unchallenged.  Intracranial  operations  required  slow,  deliberate 
technic,  hemorrhage  had  to  be  controlled  minutely,  and  all  this  re- 
quired a  long  time.  It  was  because  of  the  detail  advocated  by  Cushing 
that  his  results  have  been  better  than  those  of  any  other  surgeon.  He 
deprecated  the  idea  that  any  operation  which  goes  inside  the  dura  can 
be  done  quickly,  and  that  a  drain  can  be  put  into  the  subarachnoid 
space  without  added  danger.  He  believed  these  to  be  fundamentally 
wrong. 

Dr.  Joseph  C.  Beck,  of  Chicago,  asked  if  it  is  possible  to  keep  the 
fluid  in  the  ice-box.      All  serological  tests  could  be  made  if  the  fluid 
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is  kept  cold,  and  he  wondered  if  the  same  applied  to  the  tests  described 
by  Dr.  Kopetzky. 

Dr.  Irving  S.  Haynes,  of  New  York  City,  in  closing  the  discussion, 
agreed  with  Dr.  Eagleton  concerning  the  danger  of  operating  upon  the 
brain — a  danger  recognized  by  all  surgeons.  One  of  the  greatest 
advantages  of  the  operation  under  discussion  consisted  in  its  proceed- 
ing through  practically  bloodless  structures.  A  few  anastomotic  veins 
might  be  encountered,  but  the  bleeding  in  the  bone  might  be  dis- 
regarded. In  the  average  case  no  hemorrhage  would  be  encountered, 
and  for  the  unusual  cases  Horsley's  wax  and  other  measures  would 
serve  to  arrest  hemorrhage.  Ligation  should  be  resorted  to,  of  course, 
when  necessary.  He  used  rubber  or  gutta  percha  tissue  drainage, 
placed  between  the  lips  of  the  dural  incision.  The  longest  time  he  had 
left  a  drain  in  place  was  four  days.  In  all  his  cases  the  patients  died, 
but  it  was  because  they  were  not  seen  early  enough.  The  operation 
was  feasible  and  rational,  and  he  hoped  to  have  some  curable  cases  in 
which  to  employ  it. 


BRAIN  ABSCESS  OF  OTITIC  ORIGIN,  A  STUDY  OF 
TWENTY-ONE  CASES  COMING  UNDER  THE  PERSONAL 
OBSERVATION  OF  THE  WRITER. 

By  EDWARD  BRADFORD  DENCH,  M.  D.,  New  York,  N.  Y. 

The  following  report,  based  upon  21  eases  of  brain  abscess  of 
otitic  origin,  is  made  simply  as  a  preliminary  contribution.  A 
full  detailed  report  of  these  cases  will  be  presented  at  the  Ninth 
International  Otological  Congress,  to  be  held  in  Boston,  on 
August  12th,  1912.  I  shall,  consequently,  omit  a  detailed  cita- 
tion of  the  various  histories  as  these  will  appear  in  full  in  the 
paper  to  be  presented  at  this  subsequent  meeting. 

In  the  short  time  allotted  me,  I  shall  merely  be  able  to  present 
certain  conclusions  from  a  careful  analysis  of  these  cases.  In 
many  instances  the  histories  are  incomplete,  and  fuller  data 
would  be  of  advantage.  I  hope  you  will  remember,  however, 
that  these  histories  cover  a  period  of  twenty  years,  and  twenty 
years  ago  hospital  histories  were  not  nearly  so  complete  as  they 
are  at  the  present  day.  Moreover,  the  tremendous  strides 
which  have  been  made  in  every  branch  of  medicine,  made  a  his- 
tory which  was  fairly  complete  at  that  time,  appear  very  imper- 
fect when  viewed  from  our  present  standpoint.  I  trust,  there- 
fore, that  you  will  overlook  the  incompleteness  of  some  of  the 
earlier  histories,  that  you  will  accept  the  report  in  the  spirit  in 
which  it  is  given,  and  consider  it  simply  as  a  record  of  personal 
experience,  based  upon  cases  of  this  character  which  have  come 
under  my  actual  observation. 

Of  the  collated  21  cases,  17  were  instances  of  temporo-sphe- 
noidal  abscess,  and  four  were  cases  of  cerebellar  abscess.  This 
experience  controverts  the  statement  made  by  certain  observers, 
that  cerebellar  abscess,  of  otitic  origin,  is  of  more  frequent  occur- 
rence than  temporo-sphenoidal  abscess  from  the  same  cause.  Of 
the  temporo-sphenoidal  abscesses,  seven  were  on  the  right  side, 
and  ten  upon  the  left  side.  Of  the  cerebellar  abscesses,  two 
were  upon  the  right  side  and  two  upon  the  left  side. 

Probably  one  point  which  interests  otologists  more  than  any 
other,  is  the  avenue  of  infection.  Of  the  temporo-sphenoidal 
abscesses,  in  nine  cases  infection  occurred  through  the  tympano- 
mastoid roof.  In  one  case  the  abscess  was  found  in  the  Island 
of  Reil,  and  so  must  have  been  of  metastatic  origin.     In  another 
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instance,  an  abscess  was  found  in  the  temporo-sphenoidal  lobe 
following  a  decompression  operation,  at  which  time  the  temporo- 
sphenoidal  lobe  was  explored  for  a  possible  abscess.  As  the 
purulent  discharge  from  the  ear  still  continued,  in  this  case,  it 
is  possible  that  the  subsequent  abscess  developed  as  the  result  of 
'"nf eetion.  in  the  brain  tissue,  which  had  been  broken  down  at  the 
previous  exploratory  operation.  In  another  case  the  abscess  in 
the  temporo-sphenoidal  lobe  was  probably  due  to  the  breaking 
down  of  a  gummatous  deposit. 

Of  the  cerebellar  abscesses,  in  three  cases  infection  occurred 
through  the  lateral  sinus.  In  the  fourth  case  of  cerebellar 
abscess,  there  was  a  complicating  neoplasm  of  the  auditory  nerve 
trunk,  the  cochlea  being  completely  destroyed  by  the  neoplasmic 
tissue  (fibro-sarc  omatous  in  nature).  It  seems  probable,  there- 
fore, that  infection  in  this  case  occurred  through  the  internal 
auditory  meatus,  although  the  exact  avenue  of  invasion  could 
not  be  made  out. 

The  frequency  with  which  purulent  involvement  of  the  brain 
substance  follows  acute  or  suppurative  otitis  media,  respectively, 
is  interesting.  In  four  of  the  21  cases,  the  duration  of  the  sup- 
puration was  unknown.  In  seven  there  was  a  history  of  chronic 
suppuration,  while  in  ten  intracranial  involvement  followed  an 
acute  suppuration  of  the  middle  ear.  In  two  of  the  acute  cases 
there  was  a  period  of  latency. — in  one  case  extending  over  ten 
years,  and  in  a  second  case,  extending  over  a  period  of  one 
month. 

We  should  note,  therefore,  in  this  series  of  cases,  the  relative 
frequency  with  whii  h  brain  abscess  followed  otitis  media.  In 
four  cases,  following  acute  otitis  media,  the  mastoid  antrum  was 
exceedingly  small  and  the  middle  cranial  fossa  very  low.  This 
anatomical  fact  may  explain  the  development  of  a  suppurative 
focus  within  the  temporo-sphenoidal  lobe  following  acute  otitis 
in  these  particular  cases. 

The  symptomatology  of  the  cases  reported,  is  worthy  of  analysis. 
It  must  be  remembered  that  some  of  these  cases  entered  the  hos- 
pital in  a  comatose  condition,  and,  consequently,  a  detailed  record 
of  symptoms  was  impossible. 

The  most  constant  symptom  was  headache.  This  was  noted  in 
most  of  the  cases  where  the  patients  were  not  comatose.  It  was 
markedly  absent  in  two  cases,  one  of  fibro-sarcoma  of  the  auditory 
nerve  trunk,  and  in  another  in  which  the  brain  abscess  was  un- 
doubtedly due  to  the  breaking  down  of  a  gummatous  deposit. 
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Vomiting  was  present  in  some  of  the  cases,  but  in  many  it  was 
not  a  prominent  symptom  until  a  late  stage. 

The  mental  condition  of  the  patients  varied  considerably.  In 
four  coma  was  the  most  prominent  symptom.  In  nine  cases  the 
patients  were  exceedingly  dull  mentally,  although  they  could  be 
easily  aroused,  and  were  then  able  to  answer  questions  intelligently. 
In  two  cases  the  sensorium  was  normal.  In  one  case  the  patient 
was  in  a  state  of  extreme  nervous  excitability.  In  three  cases  the 
patients  were  very  lachrymose,  their  condition  bordering  on 
melancholia.  I  mention  this  latter  condition  particularly  be- 
cause these  patients  were  under  observation  for  a  considerable 
period  of  time,  and  the  state  of  mental  depression  was  exceedingly 
well  marked.  In  all  of  these  cases,  the  abscess  was  located  in  the 
left  cerebral  lobe,  two  being  in  the  temporo-sphenoidal  lobe,  and 
one  in  the  inferior  temporal  convolution  and  in  the  Island  of  Reil. 
In  one  of  the  patients,  in  whom  the  sensorium  is  accounted  as  ' '  nor- 
mal, ' '  the  patient  came  from  an  institution  for  the  feeble-minded, — 
consequently,  observations  as  to  the  exact  mentality  of  this  patient, 
are  of  but  little  value.  In  two  of  the  cases  the  exact  mental  con- 
dition is  not  noted. 

Musclar  paralyses  were  exceedingly  rare.  So  far  as  I  have  been 
able  to  determine,  in  only  two  cases  were  muscular  paralyses 
present, — namely,  in  one  ease  of  abscess  of  the  right  temporo- 
sphenoidal  lobe,  in  which  there  was  some  paralysis  of  the  left 
upper  extremity,  and  in  a  second  case,  one  of  cerebellar  abscess, 
in  which  there  was  paralysis  of  the  external  rectus  on  the  affected 
side. 

Convulsive  seizures  were  also  rare,  and  occurred  in  only  one  case. 

The  condition  of  the  optic  disc  is  also  worthy  of  note.  Out  of 
the  21  <  ases,  in  six  the  condition  of  the  optic  disc  is  not  given.  In 
three  there  was  choked  disc,  in  three  the  optic  disc  was  congested, 
and  in  nine  cases  the  ophthalmoscopic  examination  was  negative. 

Three  cases  of  temporo-sphenoidal  abscess  showed  the  symptom 
of  aphasia.  Five  cases  of  left-sided  temporo-sphenoidal  abscess, 
showed  no  aphasia.  It  should  be  stated,  however,  that  in  2  of 
these  5,  the  patients  spoke  no  English, — consequently,  an  exact 
determination  of  aphasia  would  have  been  difficult.  In  each  of 
these  two  cases,  the  abscess  was  found  at  the  time  of  operation, 
and  no  careful  test  has  been  made  for  this  symptom  prior  to 
operative  interference.  In  seven  cases  of  temporo-sphenoidal  ab- 
scess, occurring  upon  the  right  side,  there  was  no  aphasia,  as  would 
be  expected.     One  of  these  patients,  however,  was  left-handed, 
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and  presented  the  symptom  of  agraphia,  the  agraphia,  in  this  in- 
stance, taking  the  peculiar  form  of  mirror-writing. 

The  temperature  records  were  of  considerable  interest.  In  two 
cases  the  temperature  record  has  been  lost.  In  four  cases  the 
temperature  was  high,  that  is,  about  104°,  when  the  cases  were 
operated  upon.  All  the  other  cases  ran  a  moderate  tem- 
perature,— that  is,  a  temperature  between  100°  and  102°.  In  one 
case  of  specific  origin,  the  course  was  afebrile,  excepting  one  rise 
of  temperature  to  100°,  just  preceding  the  operation. 

This  review  of  temperature  would  teach  us  that,  in  any  case  of 
middle-ear  suppuration,  in  which  headache  was  present,  and  was 
accompanied  by  a  slightly  irregular  temperature, — the  possibility 
iii'  a  focus  of  suppuration  within  the  brain  substance,  should  al- 
ways be  borne  in  mind.  The  presence  of  an  epidural  collection  of 
pus,  causing  this  symptom,  can  be  easily  excluded,  either  at  the 
time  of  primary  operation  or  by  a  further  exposure  of  the  dura 
during  convalescence,  in  cases  of  unexplained  temperature,  with 
other  suspicious  symptoms. 

Regarding  the  character  of  the  pulse,  I  have  no  record  of  the 
pulse  in  six  cases.  In  nine  cases  the  pulse  showed  no  variation 
from  the  normal  standard, — that  is,  the  pulse-temperature  ratio 
was  normal,  while  in  six  cases  the  pulse  was  slow. 

A  differential  blood  count  was  not  made  in  the  earlier  cases  as 
cytology  was  then  practically  unknown.  In  eight  of  the  cases,  in 
which  a  differential  blood  count  was  made,  in  three  the  polymor- 
phonuclear percentage  was  above  80%,  while  in  five  the  polymor- 
phonuclear percentage  was  not  increased  above  the  normal 
standard.  The  deduction  from  this  statement  is,  that  a  negative 
cytological  examination  is  of  but  little  value.  An  increase  in  the 
polymorphonuclear  percentage,  however,  should  always  be  looked 
upon  with  suspicion,  but  not  necessarily,  as  a  confirmatory  sign. 

What  I  have  said  about  the  differential  blood  count,  also  applies 
to  lumbar  puncture.  The  value  of  this  procedure  as  a  diagnosis 
measure,  is  of  comparatively  recent  date.  A  report  is  given  of  the 
findings  on  lumbar  puncture  in  only  four  of  the  cases.  In  two 
of  these  cases  the  cerebro-spinal  fluid  was  sterile,  and  of  these, 
one  re;  overed  and  one  died.  Of  the  other  two,  streptococcus  was 
found  in  the  spinal  fluid  in  one  case  and  streptoccoccus  eapsulatus 
was  found  in  the  second  case.  Both  of  these  patients  died  in  spite 
of  operative  interference.  We  should  remember,  therefore,  that 
while  the  chances  of  recovery,  in  cases  where  the  cerebro-spinal 
fluid  is  sterile,  are  better  than  wrhere  the  cerebro-spinal  fluid  con- 
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tains  microorganisms^  nevertheless,  a  sterile  fluid  obtainable  on 
lumbar  puncture,  does  not  necessarily  mean  that  the  prognosis  is 
good. 

Eegarding  the  accuracy  of  diagnosis  in  the  cases  reported,  this 
was  attended  with  no  special  difficulty.  In  only  three  cases  out  of 
the  21  was  the  diagnosis  delayed.  In  one  of  these,  the  condition 
was  found  on  autopsy.  This  was  a  case  of  cerebellar  abscess  fol- 
lowing an  acute  mastoid  operation,  in  which  the  only  sign  of  in- 
tracranial involvement  was  a  large  amount  of  foul-smelling  pus  in 
the  dressing  when  the  dressing  was  first  changed.  The  unex- 
plained presence  of  such  a  large  amount  of  pus  should  have  aroused 
my  suspicion,  and  should  have  led  to  the  investigation  of  the  brain 
substance.  This  was  one  of  the  earlier  cases,  however,  and  I  did 
not  give  this  important  sign  its  full  significance.  In  a  second  case, 
the  patient  presented  evidences  of  intracranial  suppuration,  and  an 
exploratory  operation  for  cerebellar  abscess  Avas  performed,  -with 
negative  results.  This  patient  died  subsequently  of  pneumonia, 
and  on  autopsy  a  temporo-sphenoidal  abscess  was  found.  In  this 
case  a  distinct  error  in  diagnosis  was  made,  the  lesion  having  been 
located  ante-mortem  below  the  tentorium,  and  having  been  found 
post-mortem,  above  the  tentorium.  Of  three  remaining  cases,  in 
one  the  diagnosis  of  brain  abscess  was  urged  by  the  writer  of  the 
paper,  but  he  was  overruled  in  consultation.  Operation,  when  the 
patient  was  practically  moribund,  revealed  the  correctness  of  the 
diagnosis,  the  abscess  being  evacuated,  but  too  late  to  save  the 
patient.  In  one  other  case,  a  case  of  cerebellar  abscess,  a  correct 
diagnosis  Avas  made,  but  the  writer  failed  to  reach  the  abscess  on 
account  of  its  deep  location  at  the  cerebello-pontine  angle.  In 
this  instance,  the  exploring  director  Avas  introduced  to  Avithin  about 
an  eighth  of  an  inch  of  the  abscess  caA'ity.  In  a  third  case,  the  differ- 
ential diagnosis  lay  betAveen  a  brain  abscess  and  a  serous  meningi- 
tis, the  uncertainty,  in  this  instance,  being  due  to  the  fact  that  lum- 
bar puncture  eA'acuated  a  sterile  cerebro-spinal  fluid.  At  operation 
the  abscess  Avas  successfully  evacuated,  although  the  patient  died. 

The  results  of  operative  interference  are  interesting.  Of  the 
17  temporo-sphenoidal  abscesses,  ten  died  and  seven  Avere  cured. 
Of  the  cerebellar  c  ases.  three  died  and  one  Avas  cured.  The  cause  of 
death  in  the  fatal  cases  was  due  to  purulent  meningitis,  excepting 
in  tAvo  instances.  One  of  these  cases  died  of  pneumonia,  Avhile  the 
second  case  Avas  complicated  by  a  neoplasm,  involving  the  auditory 
nerve  trunk. 
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The  operative  technique  employed  is  of  interest.  Of  the  tem- 
poro-sphenoidal  abscesses,  as  above  stated,  one  was  found  on  au- 
topsy, an  error  in  diagnosis  having  been  made.  Of  the  other  six- 
teen cases  of  temporo-sphenoidal  abscess,  eight  were  opened  above 
the  zygomatic  process,  through  healthy  dura,  and  of  this  number, 
six  died  and  two  recovered.  In  the  remaining  eight  cases  the  ab- 
scess was  evacuated  through  the  tympano-mastoid  roof,  that  is 
along  the  avenue  of  infection,  and  of  these,  five  recovered  and  three 
died.  Of  the  cerebellar  cases,  one  was  found  on  autopsy,  two  were 
drained  both  in  front  and  behind  the  lateral  sinus, — that  is,  the 
abscess  was  drained  by  a  counter-opening  and  of  these,  one  re- 
covered and  one  died.  In  the  fourth  case,  the  exploratory  opera- 
tion failed  to  reach  the  abscess  on  account  of  the  exploration  being 
carried  to  an  insufficient  depth. 

Regarding  the  operative  technique,  therefore,  it  seems  that  the 
best  results  are  to  be  obtained  by  opening  these  abscesses  along  the 
course  of  infection.  The  histories  show  conclusively  that  in  cases 
where  the  abscess  was  successfully  opened,  and  the  patient  suc- 
cumbed, that  death  occurred  from  purulent  meningitis.  Such  an 
outcome  is  more  prone  to  follow  the  opening  of  the  abscess  through 
healthy  dura,  than  where  the  abscess  is  opened  through  the  cere- 
bral membranes,  which  have  already  been  amalgamated  as  the 
result  of  infection.  In  other  words,  if  a  brain  abscess  can  be 
drained  without  opening  the  healthy  subdural  space,  the  prognosis 
is  much  better  than  where  the  abscess  must  be  opened  through 
healthy  cerebral  coverings  and  a  normal  subdural  space.  For 
this  reason,  I  would  advise  that  in  every  instance  of  brain  abscess, 
the  greatest  care  be  taken  to  discover  the  path  of  infection,  and 
that  the  abscess  be  opened  along  this  path,  evacuating  the  pus 
through  the  same  avenue  by  which  infection  gained  entrance  to 
the  brain  substance.  This  is  true  not  only  of  abscesses  of  the 
temporo-sphenoid;il  lobe,  but  of  cerebellar  abscesses  as  well.  In 
a  certain  number  of  cases,  however,  it  is  impossible  to  discover 
tiny  avenue  of  infection.  In  cases  of  this  charateer,  presenting 
symptoms  of  involvement  of  the  intracranial  structures,  I  believe 
that  the  best  results  will  be  obtained  by  performing  first  a  de- 
compression operation,  removing  the  bone  over  the  tympano- 
antral  roof,  and  above  this,  over  the  squamous  region,  and  then 
incising  the  dura.  Xo  exploration  of  the  brain  should  be  at- 
tempted at  this  first  operation.  The  subdural  space  should  be 
walled  off  by  a  tampon  of  iodoform  gauze,  and  this  should  be 
allowed  to  remain  in  position  for  from  12  to  24  hours.    Such  a  de- 
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compression  operation  is  of  two-fold  value,  in  that  at  the  end  of 
24  hours,  the  subdural  space  will  be  fairly  well  walled  off  by  firm 
adhesions.  Moreover,  as  the  result  of  the  decompression  a 
purulent  collection,  lying  deep  in  the  brain  substance,  will  tend 
to  point  along'  the  line  of  least  resistance,  that  is,  will  tend  to 
approach  the  surface  at  the  area  of  decompression.  Exploration 
through  the  decompressed  area  from  12  to  24  hours  after  the  de- 
compression operation,  may  lead  to  the  evacuation  of  the  brain 
abscess,  in  which  case  this  delayed  operation  is  much  less  iiable 
to  be  followed  by  meningitis  than  if  the  evacuation  of  the 
purulent  collection  had  been  effected  through  healthy  dura  and 
through  the  unprotected  subdural  space.  The  advisability  of  such 
a  procedure  was  first  suggested  to  the  author  by  Mr.  Ballance, 
of  London,  and  was  advocated  by  the  writer  in  a  paper,  read  upon 
this  subject  before  the  American  Otologieal  Society,  in  Washing- 
ton, May  7th,  1907,  (Transactions  of  the  American  Otologieal 
Society.  Vol.  X,  Part  3,  page  496).  The  same  rule  applies  to  the 
evacuation  of  cerebellar  abscesses.  A  decompression  operation 
should  be  performed,  preferably  behind  the  lateral  sinus,  as  more 
space  can  be  obtained  here.  Considerable  decompression  is  ob- 
tained by  evacuating  the  subdural  lymph  space  in  this  region. 
Walling  off  of  the  subdural  space  by  means  of  gauze  packing, 
and  subsequent  exploration  of  the  brain  substance  will,  I  believe, 
yield  better  results  than  immediate  operation  in  cases  where  the 
path  of  infection  cannot  be  absolutely  determined. 

Regarding  the  exploration  of  the  abscess  cavity  and  the  sub- 
sequent treatment  of  the  case  after  the  abscess  has  been  drained, 
I  believe  that  a  number  of  cases  are  lost  simply  on  account  of  too 
meddlesome  surgery.  We  must  remember  that  many  of  these 
cases  have  lived  with  a  purulent  collection  within  the  brain  sub- 
stance for  days  or  weeks  or,  in  cases  of  chronic  abscess,  for 
years,  prior  to  the  operation.  It  seems  unnecessary,  therefore, 
that  every  remote  corner  of  the  brain  abscess  should  be  cleansed 
of  pus  by  actual  manipulation  after  the  abscess  has  been  opened. 
I  believe  that  after  the  abscess  cavity  has  been  entered  the  abscess 
should  be  evacuated  with  as  little  traumatism  to  the  surrounding 
structures  as  possible.  This  is  best  done  by  passing  two  narrow- 
bladed  retractors  into  the  abscess  cavity  and  separating  these 
retractors  so  as  to  allow  the  pus  to  flow  out.  Cautious  explora- 
tion of  the  abscess  cavity  with  the  gloved  finger  is  admissible, 
though  this  exploration  must  be  carried  on  with  the  utmost 
gentleness. 
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The  proper  drainage  of  the  cavity  is.  I  believe,  best  obtained 
by  the  introduction  of  a  cigarette  drain,  of  moderate  size.  This 
should  be  removed  24  to  48  hours  after  the  operation,  at  which 
time  some  residual  pus  will  probably  be  found  in  the  abscess 
cavity.  The  lips  of  the  wound  in  the  brain  substance  are  held 
apart  by  retractors,  and  this  pus  is  allowed  to  liow  out;  any 
residual  pus  may  be  cautiously  mopped  out  by  means  of  applica- 
tors wound  with  cotton.  The  cigarette  drain  is  then  re-intro- 
duced. I  believe  that  the  introduction  of  instruments  into  the 
abscess  cavity,  with  a  view  to  thoroughly  cleansing  it.  is  to  be 
deprecated.  The  brain  substance  will  collapse  about  the  drain, 
and  there  is  much  less  danger  of  the  formation  of  secondary 
pockets  within  the  brain  substance  if  too  vigorous  manipulation 
is  not  instituted.  As  the  brain  substance  collapses  and  the 
abscess  cavity  contracts,  the  cigarette  drain  is  replaced  by  a 
drain  of  folded  rubber  tissue.  I  think  that  less  manipulation  on 
the  part  of  the  surgeon,  and  more  dependence  upon  the  reparative 
process  which  Nature  provides,  will  lead  to  better  results  in  these 
cases  in  future. 

DISCUSSION. 

Dr.  James  F.  McKernon,  of  New  York  City,  considered  abscess  in 
the  temporo-sphenoidal  region  more  frequent  than  in  the  cerebellar, 
the  ratio  being  four  to  one.  The  most  frequent  avenue  of  infection  in 
the  temporo-sphenoidal  lobe  was  through  the  tegmen  antri.  The 
symptom  upon  which  he  laid  greatest  stress  was  localized  and  con- 
tinuous pain,  which,  in  his  experience,  had  always  been  present.  Tbe 
eye  symptoms  had  been  found  negative  in  more  than  sixty  per  cent,  of 
cases.  Many  cases  had  been  examined  several  times,  and  in  only  forty 
per  cent,  was  there  any  eye  involvement.  He  did  not  agree  with  Dr. 
Dench  concerning  the  value  of  the  blood  count.  A  high  polynuclear 
percentage,  in  his  opinion,  argued  in  favor  of  the  acute  rather  than 
the  chronic  type.  He  was  in  accord  with  the  view  that  it  was  best  to 
operate  through  the  avenue  of  infection.  It  was  safer  to  drain  through 
the  infected  area  than  to  go  higher  or  lower,  where  the  tissue  was  not 
infected.  The  decompression  operation  was  of  value  for  two  reasons: 
First,  by  exposing  the  dura,  opening  it,  and  allowing  it  to  become 
seared  down,  the  abscess  cavity  could  be  explored  later.  Should  the 
cavity  be  in  close  proximity  to  the  opening  in  the  dura,  it  usually  fol- 
lowed the  line  of  least  resistance.  Second,  it  prevents  secondary  men- 
ingitis. After  evacuating  the  abscess  cavity  there  should  be  just  as 
little  manipulation  of  the  brain  substance  as  possible.  He  deprecated 
introducing  the  finger,  gloved  or  otherwise,  and  believed  that  many 
cases  of  renewed  infection  Avere  due  to  opening  up  new  avenues  of 
infection  at  the  time  of  operation.  Formerly  he  had  used  a  plain  gauze 
drain;  now  he  employed  only  tbe  cigarette  drain  for  the  first  three  or 
four  days,  after  which,  provided  the  abscess  cavity  collapsed,  it  was 
better  to  discard  the  cigarette  drain  and  to  place  in  the  sinus  leading 
to  the  cavity  a  small  piece  of  rubber  tissue. 

Dr.  George  F.  Cott.  of  Buffalo.  X.  Y..  referred  to  Dr.  McKernon's 
remark  concerning  the  presence  or  absence  of  pain,  said  he  had 
observed  several  cases,  two  of  which  were  cerebellar,  in  which  there 
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was  no  pain  at  all.  One  patient,  a  foreigner,  thirty-five  years  of  age, 
walked  to  the  operating  table  without  having  complained  of  pain,  the 
radical  operation  was  performed,  the  patient  became  comatose,  and  iD 
two  days  died.  Post-mortem  examination  showed  that  one  entire 
hemisphere  was  bathed  in  pus,  which  trickled  down  upon  the  post- 
mortem room  floor.  Another  case  of  a  man,  aged  forty-five,  nevei 
manifested  any  pain;  had  frontal  sinus  empyema.  This  patient  sud- 
denly lost  the  power  of  speech.  Upon  opening  the  skull  the  whole 
frontal  lobes  were  found  bathed  in  pus,  nearly  one  half  the  entire  brain. 

Dr.  Ewing  W.  Day,  of  Pittsburg,  Pa.,  called  attention  to  a  class  of 
cases  simulating  abscess,  the  pathological  condition  of  which  he  had 
not  seen  described.  There  was  a  history  of  acute  or  chronic  purulent 
otitis  media,  acute  pain  and  tenderness,  blood  picture  practically  nor- 
mal, no  temperature,  and  more  or  less  definite  nervous  symptoms,  with 
a  diagnosis  in  each  case  of  abscess.  Upon  exploration  he  had  found  no 
abscess,  but  a  thrombus,  thoroughly  organized,  creating  no  pressure, 
and  giving  no  evidence  as  to  what  initiated  the  disturbance.  Relief 
resulted  from  curetting  out  the  organized  material.  In  one  case  he 
did  a  jugular  and  lateral  sinus  operation  for  an  acute  condition.  After 
healing  had  taken  place  the  patient  had  aphasia  and  mental  confusion, 
at  which  time  he  noticed  a  bleb,  not  larger  than  a  bean,  over  the  old 
sinus.  This  was  curetted  and  the  man  sent  away.  The  mental  con- 
fusion and  aphasia  entirely  disappeared,  together  with  all  the  symp- 
toms which  had  been  present  before. 

Dr.  S.  MacCuen  Smith,  of  Philadelphia,  agreed  with  the  previous 
speakers  concerning  the  relative  frequency  of  abscess  in  the  tempero- 
sphenoidal  region.  His  experience  was  not  in  accord  with  that  of 
others  in  the  matter  of  abscess  formation  more  frequently  complicating 
the  chronic  form  of  otitis  media;  in  latter  years  he  had  found  it  more 
frequently  in  the  acute  form.  It  was  of  the  greatest  importance,  in  his 
opinion,  to  operate  through  the  avenue  of  infection,  whenever  this  could 
be  found.  In  all  of  his  cases  which  recovered,  he  operated  through 
the  avenue  of  infection,  it  not  being  necessary  to  make  a  counter  open- 
ing externally. 

Dr.  Dench,  in  closing  the  discussion,  said  his  experience  with  refer- 
ence to  the  blood  count  was  decidedly  different  from  that  of  Dr. 
McKernon.  In  all  of  his  cases,  with  one  exception,  the  abscess  had  no 
firmly  limiting  wall  which  prevented  the  polymorphonuclear  cells  from 
entering  the  blood  stream.  The  absence  of  a  positive  cytological 
examination  would  not  influence  him  in  making  the  diagnosis  of  brain 
abscess. 


THE  EUSTACHIAN  TUBE  IN  CHRONIC  OTITIS  MEDIA. 

By   EDGAR  M.    HOLMES,    of   Boston. 

In  presenting  this  subject  to  a  society  of  otologists  it  is  not 
necessary  to  dwell  upon  the  frequency  of  the  chronic  middle  ear 
inflammations,  nor  the  resulting  affliction  to  the  individuals  at- 
tacked. The  loss  of  hearing  and  the  suffering  from  tinnitus  is 
practically  ruining  the  lives  of  thousands ;  and  anything  which  we 
can  do  to  alleviate  these  distressing  symptoms  is  of  the  utmost 
importance.  As  in  a  large  percentage  of  the  cases  the  onset  is 
incipient  and  the  progress  slow;  many  have  advanced  for  months 
and  even  years  before  the  symptoms  become  distressing,  and  often 
when  the  otologist  is  first  consulted  there  are  many  permanent  as 
well  as  progressive  changes  found.  Many  patients  lose  from  three 
to  four-fifths  of  their  hearing  before  they  realize  or  heed  their 
condition.  It  is  therefore  one  of  our  duties  as  otologists  to  im- 
press upon  the  general  practitioner — the  family  guardian  against 
disease — the  importance  of  testing  the  hearing  whenever  possible 
of  all  those  who  come  under  his  care.  The  testing  of  the  hearing 
of  all  public  school  children  in  our  cities  is  doing  much  to  early 
detect  faulty  hearing,  and  we  are  enabled  to  treat  many  during 
the  earlier  stages,  and  to  relieve  not  only  the  existing  condition 
but  to  diagnose  and  remove  etiological  factors  which  if  left  to 
progress  would  in  later  years  produce  distressing  results. 

Tonybee's  work,  though  half  a  century  old,  remains  today  as  a 
classic  in  otologic  pathology.  Lucae,  Politzer,  Sieberman  and 
others  have  verified  and  added  somewhat  to  Tonybee's  work.  At 
the  present  time  most  otologists  divide  the  non-suppurative  dis- 
eases of  the  middle  ear  into  two  classes,  the  simple  hypertrophic 
and  the  sclerotic.  It  is  also  generally  conceded  that  the  hypertro- 
phic may  become  the  sclerotic  and  that  the  two  may  co-exist. 
Lucae  maintains  that  in  the  great  majority  of  cases  sclerosis  pro- 
ceeds from  a  previously  existing  suppurative  or  catarrhal  middle 
ear  disease.  Politzer  lays  considerable  stress  upon  a  secretory 
stage,  and  now  that  we  can  observe  the  Eustachian  tube  after 
opening  its  lumen.  I  think  we  are  more  impressed  with  Politzer 's 
statement ;  for  many  cases  which  show  no  signs  of  secretion 
through  the  membrana-tympani  show  secretion  coming  from  the 
tube  after  application  of  cocaine  and  adrenalin  to  its  lumen.     As 
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it  is  impossible  with  our  present  knowledge  to  decide  to  what 
degree  the  loss  of  function  and  the  distressing  symptoms  are  due 
Id  an  existing  hypertrophy  or  to  a  co-existing  sclerosis,  it  is  more 
certainly  impossible  to  give  with  any  degree  of  certainty  a  posi- 
tive prognosis.  It  seems  very  improbable  that  a  true  hyperplasia 
of  bone  about  the  footplate  of  the  stapes  or  in  any  of  the  articula- 
tions within  the  tympanum  will  be  absorbed,  and  j^et  we  have  to 
admit  that  there  are  many  cases  diagnosed  by  good  clinicians  as 
oto-sclerosis  which  improve  under  treatment,  and  there  are  other 
cases  which  are  apparently  due  to  a  diseased  epi-pharynx  and 
Eustachian  tube  which  are  not  relieved  by  restoring  the  tube  to 
its  physiological  functions.  I  emphasize  this  to  show  that  we  still 
lack  methods  of  finding  clinically  the  minute  pathological  changes 
within  the  ear,  and  that  we  have  not  performed  our  whole  duty 
to  any  patient  until  we  have  so  far  as  possible  removed  the  causes 
for  a  middle  ear  <  atarrh.  though  there  may  be  signs  which  suggest 
the  more  serious  condition  oto-sclerosis.  Three  of  the  cases  I  am 
reporting  in  this  series  had  been  diagnosed  as  oto-sclerosis  after 
they  had  progressed  unfavorably  under  a  long  course  of  treat- 
ment, but  they  were  relieved  by  treatment  of  the  Eustachian  tube 
and  were  therefore  of  hypertrophic  and  not  of  sclerotic  type. 

Since  the  beginning  of  modern  otology  it  has  been  realized  in 
a  degree  that  pathologic  conditions  within  the  ear  were  often 
ilue  to  disease  within  the  Eustachian  tube,  and  during  the  last  30 
years  the  pathology  of  the  nose  and  its  effect  upon  the  hearing 
has  received  the  careful  study  of  a  large  number  of  rhino- 
otologists.  Many  of  these  investigators  seem  to  have  given  too 
much  importance  to  the  nasal  pathology  as  the  etiological  factor 
in  middle  ear  inflammations,  for  there  are  many  cases  of  severe 
aural  disease  in  which  the  nose  shows  no  pathological  change, 
but  in  many  of  these  we  find  some  trouble  in  and  about  the  tube. 
As  a  result  of  rhinological  study  marked  advance  has  been  made 
in  the  treatment  of  the  existing  aural  disease.  Considerable  study 
lias  also  been  applied  to  the  epi-pharynx.  and  Dr.  William  Meyer 
in  calling  the  attention  of  the  medical  profession  to  the  adenoid 
hypertrophies  undoubtedly  accomplished  more  to  prevent  and  re- 
lieve middle  ear  catarrh  than  any  other  investigator.  After 
eliminating  the  large  number  of  cases  due  to  adenoid  obstruction 
which  have  been  relieved  by  operation,  there  have  been  many 
which  have  not  shown  signs  of  adenoid  hypertrophies  and  many 
which  have  progressed  after  the  usual  adenoid  operations  have 
been  performed.    After  all  the  work  upon  the  nose  and  throat  we 
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find  that  at  the  present  time  a  large  percentage  of  our  aural 
patients  seek  relief  from  the  symptoms  of  chronic  middle  ear 
catarrh.  Not  until  the  last  two  or  three  years  has  any  extensive 
clinical  stud}7  been  given  to  the  Eustachian  tube,  and  we  all  know 
that  this  tube  is  the  tunnel  through  which  the  middle  ear  obtains 
the  air  to  replace  that  which  is  constantly  absorbed  into  the  cir- 
culating blood  and  through  which  any  excessive  middle  ear  secre- 
tion drains  into  the  throat.  This  tube  is  responsible  for  the  great 
majority  of  all  middle  ear  inflammations,  and  its  pathology  in- 
creases the  middle  ear  conditions  in  nearly  all  of  the  cases  due 
to  general  systemic  causes.  It  is  the  main  purpose  of  this  paper 
to  present  in  a  general  way  the  pathological  conditions  found  in 
the  Eustachian  tube  in  cases  of  chronic  middle  ear  inflammation 
and  to  give  the  results  upon  the  aural  symptoms  by  treatment  of 
the  Eustachian  tube. 

A  spur  or  deflected  septum,  a  hypertrophic  or  atrophic  tur- 
binate, a  purulent  or  non-purulent  inflammation  of  the  Schnid- 
erian  membrane  does  not  always  produce  like  conditions  or  of  the 
same  degree  within  the  middle  ear.  Although  this  is  not  so 
marked  in  pathological  conditions  of  the  Eustachian  tube,  it  is 
true  that  marked  pathological  conditions  in  the  tube  may  be  as- 
sociated with  slight  changes  in  the  middle  ear  and  comparatively 
slight  conditions  within  the  tube  may  produce  severe  processes  in 
the  ear.  There  are  a  number  of  obvious  reasons  for  this.  Hyper- 
trophy or  simple  swelling  of  a  large  patent  tube  will  not  close  the 
lumen  to  as  great  a  degree  as  in  one  anatomically  narrow.  Nor 
will  the  same  inflammation  result  from  a  freely  movable  tube  as 
from  a  naturally  restricted  one.  The  size  and  condition  of  the 
mastoid  cells  probably  also  have  a  bearing  upon  the  middle  ear 
conditions  where  there  is  faulty  ventilation  of  the  tube. 

We  have  found  associated  with  chronic  middle  ear  catarrh  most 
frequently  a  tube  which  is  swollen  and  more  or  less  granular  in 
outline.  In  color  it  is  about  that  of  the  chronic  inflamed  pharynx. 
Frequently  excessive  muco  or  muco-purulent  secretion  is  found 
upon  and  within  the  tube.  There  is  often  hyperplasia  of  the 
adenoid  tissue  in  Eosenmuller's  fossae.  It  is  not  rare  to  find  ad- 
hesions in  these  fossae.  Excessively  hypertrophied  posterior  ends 
of  the  inferior  turbinates  are  often  found  associated  with  chronic 
salpingitis  and  middle  ear  catarrh,  and  I  am  convinced  that  hyper- 
trophy of  the  posterior  end  of  the  turbinate  plays  a  much  more 
important  part  in  causing  Eustachian  insufficiency  and  its  result- 
ing otitis  than  deformities  in  the  anterior  portion  of  the  nose.    In 
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a  number  of  eases  we  have  found  the  hypertrophy  so  marked  as  to 
cover  the  opening  to  the  tube  and  very  frequently  the  turbinate 
rests  upon  the  anterior  lip  of  the  tube.  The  discharge  of  pus 
from  the  sphenoid  and  from  the  posterior  ethmoid  cells  almost 
always  flows  over  the  middle  turbinate  and  into  the  end  of  the 
Eustachian  tube.  In  these  cases  the  mucous  membrane  covering 
the  tube  is  always  much  swollen  and  has  somewhat  the  appear- 
ance of  raw  beef. 

Rarely  we  find  a  true  atrophy  of  the  membrane  lining  the  tube. 
These  cases  form  crusts  and  the  general  appearance  of  the  mem- 
brane is  like  that  of  the  pharynx  under  similar  conditions.  In 
the  few  cases  of  atrophy  we  have  been  unable  to  obtain  any  last- 
ing benefit  from  any  line  of  treatment. 

In  treating  the  Eustachian  tube  by  the  aid  of  the  naso-pharyn- 
goscope  we  must,  as  in  any  other  line  of  treatment,  not  forget 
the  general  condition  of  the  patient,  nor  can  we  ignore  the  nasal 
and  pharyngeal  pathology.  The  great  advance  is  in  being  able 
to  treat  more  successfully  the  suppuration  in  the  posterior  nasal 
sinuses  and  in  recognizing  and  removing  more  successfully  path- 
ological growths  in  and  about  the  tube. 

It  is  of  the  greatest  importance  to  use  as  little  force  as  pos- 
sible. Much  care  must  be  used  both  in  making  applications  and 
in  passing  bougies  through  the  tube.  We  have  used  with  con- 
siderable success  a  solution  of  silver  nitrate  10%  about  the  phar- 
yngeal end  of  the  tube,  but  within  the  tube  too  much  reaction  may 
follow  its  use.  Argyrol  40%  is  much  safer  to  use,  and  it  can  be 
carried  upon  a  cotton-tipped  applicator  or  injected  through  the 
small  Eustachian  syringe.  In  cases  of  true  stricture  within  the 
tube  much  can  be  gained  by  passing  cotton-tipped  bougies.  In 
passing  any  instrument  into  the  Eustachian  tube  the  tube  should 
be  constantly  watched,  for  frecpiently  the  bougie  or  syringe  tip 
catches  in  some  fold  of  mucous  membrane.  If  under  these  condi- 
tions continued  pressure  is  persisted  in  trauma  is  sure  to  result. 
Whenever  the  mucous  membrane  at  the  floor  of  the  tube  is  seen 
to  tighten  or  the  bougie  wire  becomes  flexed,  it  should  be  slightly 
withdrawn  and  another  attempt  made.  Often  by  slightly  rotating 
the  wire  the  tip  will  pass  by  the  obstruction.  We  have  obtained 
the  most  marked  results  by  passing  the  bougie  every  two  days 
and  by  being  careful  not  to  pass  too  large  a  tip  at  any  time.  Slow 
dilation  without  trauma  may  produce  excellent  results,  but  too 
rapid  stretching  producing  trauma  will  almost  always  result  in 
failure. 
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During  the  past  18  months  we  have  treated  quite  a  large  num- 
ber of  chronic  middle  ear  catarrhs  by  treating  the  associated  dis- 
ease of  the  Eustachian  tube,  but  as  many  of  them  were  treated  at 
the  same  time  we  were  studying  and  treating  other  conditions  of 
the  tube  there  were  not  sufficiently  frequent  and  careful  hearing 
tests  made,  and  a  report  of  many  of  them  would  be  more  or  less 
indefinite.  We  therefore  began  the  first  of  January  to  give  our 
whole  time  to  this  class  of  cases  and  have  selected  for  treatment 
only  such  as  have  been  of  long  standing  and  have  received 
long  courses  of  the  usual  treatment  without  benefit.  By  excluding 
cases  of  recent  development  and  not  including  those  which  have 
not  received  previous  treatment,  we  have  of  course  been  working 
with  severe  and  advanced  types  and  our  results  are  not  as  marked 
when  reviewed  statistically,  but  when  studied  individually  they 
give  us  some  courage  for  further  efforts  with  this  condition. 

For  any  who  wish  to  more  carefully  study  those  rases  I  have 
recorded  them  in  chart  form,  and  for  our  present  purposes  I  shall 
briefly  review  this  chart.  It  may  seem  at  first  glance  that  the 
results  as  a  whole  are  not  particularly  encouraging,  but  when  we 
consider  that  only  those  cases  were  selected  for  study  which  were 
of  long  standing  and  which  had  received  long  courses  of  treat- 
ment without  benefit,  it  seems  we  have  been  able  to  accomplish 
much.  This  series  of  cases  were  all  treated  in  the  presence  of  my 
assistant.  Dr.  Cummings,  at  the  Boston  Dispensary,  and  the  hear- 
in  ir  tests  Avere  made  when  we  were  both  present.  By  acting  as 
checks  upon  each  other  we  feel  that  our  findings  are  compara- 
tively accurate. 

There  were  in  all  18  cases.  Thirteen  are  females  and  five  are 
males.  The  youngest  is  20  and  the  eldest  is  65  years  of  age. 
Eight  received  benefit  in  hearing  and  ten  practically  none.  Five 
of  them  were  much  improved  in  hearing.  Fourteen  suffered  with 
tinnitus  and  six  were  relieved. 

One  case  (Xo.  7)  was  cured  of  severe  attacks  of  dizziness,  which 
were  so  severe  as  to  make  it  impossible  for  her  to  go  unattended 
upon  the  street. 

Xo.  1.  age  47.  deafness  for  9  years,  constant  tinnitus,  could  hear 
voice  in  right  ear  2  feet,  in  left  ear  0.  Could  not  hear  whisper  in 
either  ear.  At  the  end  of  ten  weeks  could  hear  voice  in  right  ear 
8  feet  and  in  the  left  3  feet.     The  tinnitus  was  practically  gone. 

Xo.  4.  age  31.  increasing  deafness  for  five  years,  almost  constant 
roaring  and  rumbling.  Had  received  long  courses  of  treatment 
without  relief.     "We  found   a   chronic   secretive   inflammation  of 
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tubes,  and  a.  hypertrophy  of  the  posterior  ends  of  the  lower  tur- 
binates. By  removing  hypertrophied  ends  of  the  lower  turbinates 
and  treating  the  tubes  for  nine  weeks  this  patient  was  given 
sufficient  hearing  for  all  ordinary  demands. 

No.  7  shows  more  marked  results  than  any  of  the  others  in  this 
group.  She  had  been  deaf  for  several  years  and  had  grown 
rapidly  so  for  two  years.  She  suffered  much  from  roaring  and 
high-pitched  tinnitus.  She  had  very  frequent  and  severe  attacks 
of  dizziness.  Examination  showed  moderate  deflection  of  septum 
to  left,  general  hypertrophic  rhinitis,  especially  of  the  left  lower 
turbinate.  There  were  adhesions  in  right  lateral  fossa.  Left 
lower  turbinate  rested  upon  tube.  There  was  a  general  chronic 
hypertrophy  of  tubes.  She  could  not  hear  spoken  voice  in  right 
ear,  and  could  hear  it  but  at  6  feet  in  the  left.  She  could  hear 
whisper  in  left  ear  but  8  inches.  The  fork  was  9/13  L  13/11. 
The  adhesions  were  severed,  the  posterior  end  of  turbinate  re- 
moved, the  tubes  bougied  and  treated  by  argyrol,  and  she  used  an 
ointment  of  hydrastin  muriate  for  eleven  weeks.  The  dizziness 
was  gone  at  end  of  fourth  week,  there  was  no  tinnitus  after 
seventh  week,  and  at  the  end  of  eleven  weeks  she  heard  spoken 
voice  18  feet  in  right  ear  and  20  in  left.  A  whisper  was  heard 
4  feet  in  right  ear  and  9  feet  in  the  left.  The  fork  was  31/11  and 
31/12. 

No.  9,  growing  deaf  over  five  years,  suffered  with  roaring  and 
at  times  high-pit<  lied  tinnitus.  Treated  as  private  patient  and  at 
various  clinics.  She  had  much  hypertrophy  of  right  tube  and  con- 
siderable adenoid  in  left  fossa.  By  curretting  fossa  and  treating 
the  tubes  the  tinnitus  was  much  relieved  and  the  hearing  was 
much  increased. 

No.  12,  deaf  in  left  ear  since  infant,  growing  deaf  in  right  for 
three  years.  Constant  treatment  of  right  ear  for  two  years.  We 
found  a  hypertrophic  secretive  salpingitis.  The  left  ear  was  an 
old  Eff.  0.  M.  S.  the  right  chronic  catarrhal.  The  tinnitus  was 
cured  and  the  hearing  more  than  doubled  in  the  right  ear. 

No.  14,  growing  deaf  four  or  five  years.  Throbbing  and  rumb- 
ling with  a  hissing  tinnitus.  Eighteen  months'  treatment  by 
private  physician,  nine  months  at  E.  &  E.  Infirmary.  The  septum 
was  deflected  to  left  and  there  was  a  general  hypertrophy  of 
turbinates.  Both  tubes  were  patulous  and  constricted.  By  re- 
moving posterior  ends  of  turbinates  and  treating  tubes  the  tinnitus 
subsided  and  the  hearing  was  nearly  trebled. 
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No.  17  was  given  much  relief  in  right  ear  by  removing  adenoid 
and  treating  epi-pharynx  and  tubes. 

The  other  cases,  as  shown  by  chart,  were  not  practically  im- 
proved and  yet  we  could  not  discover  any  reason  why  they  were 
not  relieved  while  others  were  given  marked  relief.  The  results 
shown  in  these  18  cases  are  practically  the  same  as  we  have  found 
in  a  large  number  of  cases  treated  and  we  have  reported  these 
because  they  were  studied  as  a  group  and  were  therefore  better 
followed  and  recorded.  They  were  all  severe  and  long  standing 
cases  and  if  we  can  relieve  even  a  comparatively  small  number, 
failing  in  all  the  others,  it  seems  worth  the  effort. 

DISCUSSION. 

Dr.  Francis  P.  Emerson,  of  Boston,  said:  In  the  treatment  of  the 
Eustachian  tube  in  chronic  otitis  media  by  the  use  of  the  naso-pharyn- 
goscope,  or  other  instruments  introduced  through  the  mouth,  and  by 
means  of  the  bougies,  cotton  tipped  applicators  and  solutions  intro- 
duced into  the  lumen  of  the  Eustachian  tube,  we  must  bear  in  mind, 
that  under  the  term  chronic  catarrhal,  we  have  a  process  which  is  es- 
sentially the  same  in  the  naso-pharynx,  tube,  middle  ear  and  occasion- 
ally the  mastoid.  Any  improvement  which  we  may  hope  for,  therefore, 
by  the  direct  treatment  of  the  Eustachian  tube,  must  presuppose,  that 
we  have  eliminated  all  foci  of  re-infection  from  the  nasopharynx,  and 
that  the  treatment  of  the  tube  is  an  additional  step  toward  protecting 
the  middle  ear  from  infection  from  the  Eustachian  tube  itself.  Our 
success  then  must  depend  upon  the  frequency  and  the  degree  to  which 
the  tube  contributes  to  the  progress  of  the  otitis  media. 

After  treating  the  naso-pharyngitis,  and  re-establishing  the  physiolo- 
gical action  of  the  tubal  muscles,  what  may  we  reasonably  look  for  in 
the  improvement  of  the  hearing  or  the  control  of  the  otitis  media  by 
the  further  treatment  of  the  tube?  With  the  cessation  of  the  local  in- 
fection and  the  restoration  of  the  functions  of  the  tubal  and  palatine 
muscles,  we  all  recognize  that  there  is  a  natural  tendency  for  the  nor- 
mal ventilation  of  the  middle  ear  to  be  re-established,  and  the  otitis 
media  to  improve,  but  in  a  considerable  number  of  cases  which  fail  to 
improve,  we  find  that  there  is  within  the  lumen  of  the  tube,  tenacious. 
ropy  mucous,  lymphoid  tissue,  bands  or  narrowing  at  the  isthmus,  that 
will  be  helped  by  local  measures. 

These  patients  have  not  been  numerous  in  my  experience.  Indivi- 
dual cases  have  shown  marvellous  improvement,  but  always  in  propor- 
tion to  the  extent  that  the  process  was  confined  to  the  Eustachian  tube, 
and  had  not  seriously  involved  the  middle  ear,  with  its  secondary 
changes.  The  best  results  were  obtained  by  carefully  cocainizing  the 
tube,  followed  by  a  cotton  tipped  applicator,  impregnated  with  20  per 
cent,  argyrol.  The  greater  number  of  patients  felt  that  there  was  less 
stuffiness  in  the  ears,  less  tinnitus  and  that  the  fluctuations  in  hearing 
were  less  extreme,  even  when  the  disease  had  extended  over  many 
years.  In  many  cases  it  seemed  as  though  the  disease  was  less  pro- 
gressive. I  have  not  seen  cases  with  extreme  deafness  recover  their 
hearing  except  in  a  few  instances,  following  acute  infection,  where  one 
could  not  be  positive  it  would  not  have  occurred  under  former  methods. 

In  the  cases  under  discussion  that  are  distinctly  chronic  in  type  and 
that  have  failed  to  improve  under  previous  treatment,  secondary 
changes  have  already  occurred  in  the  middle  ear  in  the  majority. 


254 


DISCUSSION. 


We  must  limit  ourselves  then  to  the  uncured  cases  that  have  failed 
to  improve  or  are  becoming  progressively  worse  under  usual  methods, 
and  not  treat  the  Eustachian  tube  in  every  case  that  comes  to  our  office. 
if  we  are  to  learn  its  relative  value. 

After  an  experience  of  fifteen  months,  based  upon  the  treatment  of 
private  cases,  in  which  there  had  been  from  two  to  six  or  eight  care- 
ful hearing  tests,  my  conclusions  are  as  follows: 

First:  If  there  was  considerable  loss  of  the  high  notes  i.e.,  3/25, 
as  determined  by  the  whispered  voice  or  acoumeter,  the  hearing  was 
not  markedly  improved,  by  additional  local  treatment  of  the  Eustachian 
tube. 

Second:  With  a  positive  Rinne,  an  occasional  case  will  show  very 
marked  improvement,  which  is  in  direct  relation  to  the  length  of  time 
elapsing  since  the  acute  infection,  and  the  limitation  in  the  main  of 
the  pathological  process  to  the  tube  itself. 

Third:  With  a  marked  negative  Rinne,  we  have  failed  to  note  any 
permanent  improvement  in  hearing. 

Fourth:  Most  patients  admitted  that  the  ears  were  less  stuffy,  and 
fluctuations  in  hearing  less  marked,  the  tinnitus  improved  and  appar- 
ently the  otitis  media  was  less  progressive. 

Dr.  Sidney  Yankauer,  of  New  York  City,  thought  the  dictum  that  all 
chronic  catarrhal  affections  of  the  middle  ear  are  due  to  an  extension  of 
infection  through  the  Eustachian  tube  had  given  rise  to  many  errors. 
So  long  as  the  tube  was  imagined  and  not  seen  it  was  easy  enough  to 
believe  anything  concerning  it,  but.  since  instruments  have  been  devised 
for  examining  it,  a  different  classification  of  these  diseases  must  be 
made.  A  good  deal  had  been  said  about  inflammation  of  the  various 
parts  of  the  Eustachian  tube:  this  prompted  him  to  study  the  tube,  as 
actually  seen  by  the  various  instruments.  In  order  to  determine  what 
part  of  the  tube  was  seen  by  these  different  instruments,  he  devised  an 
instrument  as  follows: 

A  tube,  about  1.5  mm.  in  diameter  was  bent  at  one  end  to  the 
shape  corresponding  to  the  curve  of  the  salpingian  curettes,  so  that  it 
could  be  passed  through  the  external  auditory  canal  down  to  the  isth- 
mus; the  other  end  of  the  tube  was  provided  with  a  scale.  Through 
this  tube  a  bougie,  provided  with  an  indicator,  was  passed. 

A  few  cases  of  middle  ear  suppuration  with  large  perforations  were 
selected  for  study.  The  tube  was  inserted  through  the  perforation,  and 
the  bougie  was  advanced  through  the  tube  until  it  came  into  the  naso- 
pharynx. By  withdrawing  the  bougie  it  could  be  accurately  determined 
how  far  into  the  Eustachian  tube  it  was  possible  to  see.  With  the  post- 
nasal mirror  he  was  able  to  follow  the  end  of  the  bougie  outward  just 
as  far  as  he  could  with  the  naso-pharyngoscope.  With  the  direct  naso- 
pharyngeal speculum  he  could  follow  it  three  millimeters  further  out 
By  introducing  a  tubular  speculum  into  the  tube  through  the  direct 
naso-pharyngeal  speculum,  he  could  see  twelve  millimeters  further,  so 
that  he  could  get  within  one  centimeter  of  the  isthmus.  From  these 
experiments  he  concluded  that  everything  that  can  be  seen  with  the 
naso-pharyngoscope  or  post-nasal  mirror  is  within  the  nasopharynx,  and 
that  what  is  within  the  tube  cannot  be  seen  by  any  of  the  instruments 
named.  To  see  the  interior  of  the  Eustachian  tube  one  must  open  it 
and  insert  a  speculum.  Of  the  many  cases  examined  with  the  various 
instruments  he  had  found  many  in  which  there  was  disease  in  the  nose, 
in  the  fossa  of  Rosenmuller,  and  some  on  the  crest  of  the  Eustachian 
eminence;  only  a  few  in  which  there  was  disease  in  the  Eustachian  ori- 
fice, but  in  the  interior  of  the  tube  he  had  never  found  a  pathological 
lesion.  While,  therefore,  disease  about  the  orifice  and  in  the  nose  was 
of  frequent  occurrence,  the  interior  of  the  tube  itself  seemed  to  be 
without  disease.  He  had  failed  to  find  direct  extension  from  the  nose 
into  the  middle  ear  through  the  Eustachian  tube. 
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Dr.  Holmes,  in  closing  the  discussion,  agreed  that  in  many  cases  dis- 
ease in  the  Eustachian  tube  cannot  be  seen.  It  did  not  signify,  how- 
ever, that  because  no  swelling,  nor  marked  hypertrophy,  could  be  seen 
in  a  given  case,  the  tube  was  not  interfering  with  the  middle  ear.  If 
the  tube  did  not  ventilate  the  middle  ear  why  should  there  be  re- 
traction of  the  drum  membrane?  In  many  cases,  after  applying  cocaine 
or  adrenalin,  or  passing  a  bougie,  a  marked  secretion  could  be  found 
and  yet  no  disease  be  present  around  the  orifice  of  the  tube. 


SOME  ANATOMICAL,  PATHOLOGICAL  AND  SURGICAL 
OBSERVATIONS  ON  THE  LATERAL  SINUS  AND 
JUGULAR  VEIN. 

By    JOHN    P.    BARNHILL,    M.    D.,    Indianapolis,    Ind. 

/.     Anatomical. 

In  speaking  of  the  lateral  sinus  and  jugular  vein  otologists  com- 
monly mean  the  whole  sinus  system  which  lies  in  intimate  relation- 
ship to  the  auditory  apparatus.  This  venous  system  on  both  sides 
drains  all  of  the  interior  of  the  skull  and  its  ramifications  surround 
most  intimately  every  portion  of  labyrinth,  middle  ear  and  series 
of  mastoid  cells.  Thus  the  labyrinth  and  middle  ear  are  bounded 
above  by  the  superior  petrosal  sinus  and  below  by  the  inferior 
petrosal  sinus,  while  at  the  point  of  juncture  of  these  sinuses,  at 
the  inner  portion  of  the  petrous  division  of  tbe  temporal  bone, 
lies  the  cavernous  sinus  with  its  free  communication  with  the 
venous  system  of  the  opposite  side  of  the  head.  Posterior  to  the 
mastoid  portion  of  tbe  bone  the  great  sigmoid  sinus  courses  in 
more  or  less  intimate  relation  to  the  mastoid  cellular  structure, 
and  the  jugular  bulb  lies  partly  under  these  cells  and  partly 
under  the  middle  ear  itself.  Tbe  whole  interior  of  the  aural 
apparatus  is  closely  connected  with  this  extensive  system  of  veins 
which  surround  it,  by  means  of  the  small  tributary  vessels  which 
drain  the  labyrinth  of  aural  cavities  into  the  great  venous  trunks 
which  lie  directly  against  some  portion  of  the  auditory  apparatus. 

Of  the  several  sinuses  here  mentioned  none  lie  in  such  intimate 
relation  to  the  cellular  structures  of  the  ear  as  does  the  sigmoid 
portion  of  the  lateral  sinus.  This  vessel  which  carries  the  greater 
portion  of  the  blood  from  the  interior  of  the  brain  on  tbe  left 
side  of  the  head,  while  on  the  right  the  vessel  contains  the  surface 
blood  from  the  brain,  varies  much  in  its  relation  to  the  mastoid 
process  as  a  whole,  but  especially  as  to  its  relation  to  the  cellular 
structure  of  the  same.  According  to  Held,  who  examined  463 
skulls  to  ascertain  the  distance  of  the  sigmoid  sinus  from  the 
suprameatal  spine  he  found  the  vessel,  in  one  case  directly  against 
the  post  meatal  osseous  wall,  while  the  greatest  separation  amounted 
to  23  m.  m.,  or  nearly  an  inch.  The  average  distance  between 
sinus  and  spine  was  one  half  inch.  The  sigmoid  sinus  usually 
runs  nearer  the  posterior  meatal  osseous  Avail  on  the  right  than 
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ou  the  left  side  of  the  skull.  Korner  states  that  on  the  average 
the  sinus  approaches  the  post  uieatal  wall  2.55  in.  m.  nearer  on 
the  right  than  on  the  left  side. 

//.     Pathological. 

Thrombosis  of  the  sinus  system  of  the  intracranial  veins  has 
its  origin  in  either  a  septic  inflammation  of  the  intima  or  as  the 
result  of  traumatic  injury  to  the  intima  which  may  or  may  not 
be  of  a  septic  nature.  Sinus  thrombosis  does  not  differ  in  its 
pathology  from  thrombosis  of  veins  occurring  in  other  parts  of 
the  body.  The  relative  frequency  with  which  one  or  the  other 
variety  occurs  no  doubt  varies  much  according  to  the  location 
of  the  particular  vein  in  which  the  blood  clot  occurs.  Thus  septic 
thrombo-phlebitis  is  undoubtedly  of  greater  relative  frequency 
in  the  sigmoid  sinus  than  in  the  femoral  vein  for  the  reason  that 
the  sigmoid  sinus  is  much  more  frequently  exposed  to  septic 
invasion  than  is  the  femoral,  which  latter  is,  because  of  its  ex- 
posed situation,  more  subjected  to  traumatic  thrombosis.  Sinus 
thrombosis  as  a  result  of  aural  or  mastoid  disease,  is,  I  believe, 
always  the  result  of  invasion  of  the  sinus  wall  by  pathogenic- 
bacteria.  I  can  conceive  of  no  diseased  condition  of  the  ear  or 
mastoid  cells  that  could  give  rise  to  a  thrombosis  other  than  that 
of  sepsis.  The  thrombosis,  therefore,  which  follows  as  a  result 
of  aural  infection  is  invariably  a  septic  one.  Such  a  thrombosis 
begins  as  a  simple  fibrinous  deposit  at  the  site  of  invasion,  and 
gradually  enlarges  until  it  may  not  only  fill  the  vessel  but  may 
also  extend  from  a  point  low  down  in  the  jugular  vein  backward 
into  all  the  venous  sinuses  tributary  thereto, — the  facial,  thyroid, 
condylar,  mastoid,  superior  and  inferior  petrosal,  cavernous,  and, 
through  the  lateral  even  into  the  sinuses  of  the  opposite  side.  The 
sigmoid  sinus  is  no  doubt  because  of  its  intimate  relation  to  the 
mastoid  cells,  most  frequently  affected.  The  thrombosis,  beginning 
at  the  point  of  entrance  of  the  infection  usually  extends  backward 
beyond  the  knee,  and  downward  to  or  into  the  bulb  before  its 
presence  is  commonly  discovered,  and  may  be  mural  or  complete. 
When  complete  the  central  portion  may  remain  infected  while 
the  tocular  and  cardiac  ends  may  become  sterile.  This  condition 
is  made  possible  through  the  antiseptic  action  of  the  circulating 
blood,  which,  bathing  the  respective  ends  of  the  clot,  destroys  the 
pathogenic  bacteria,  and  for  a  time  at  least,  prevents  a  general  in- 
fection from  the  passage  of  the  broken  down  and  highly  septic 
interior  of  the  thrombus.  When,  finally  this  broken  down  ma- 
terial of  the  center  of  the  clot  breaks  through  the  sterile  barrier 
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at  one  or  the  other  end  of  the  thrombus,  septic  emboli  arc  cast 
directly  into  the  blood  stream  whence  they  are  carried  to  the 
lungs,  joints  or  other  distant  points  of  the  body  where  new  foci 
of  infection  are  established  with  resultant  destruction  of  tissue 
and  abscess  formation.  The  site  of  lodgement  of  septic  thrombi 
in  sixty  cases,  reported  by  Crockett,  is  first  in  the  lung,  second 
in  the  joints  and  third  superficial. 

///.     Observations,  Clinical  and  Experimental,  Relating  Chiefly  to 

Early  Diagnosis  by  Surgical  Methods. 

The  statistics  of  Paulsen,  Gruber,  Korner,  and  those  of  Lucae's 
clinic  indicate  that  pyaemia  due  to  infection  of  one  or  more  of  the 
intracranial  sinuses  adjacent  to  the  labyrinth  of  mastoid  cells, 
stands  first  in  the  list  of  dangerous  complications  of  middle  ear 
and  mastoid  suppuration.  The  pneumatic  construction  of  many 
mastoid  processes,  together  with  the  forward  course  of  the  sig- 
moid sinus  groove,  brings  about  such  close  relationship  between 
the  air  cells  and  the  sinus  that  disease  of  the  latter  would  seem 
an  inevitable  consequence  of  any  suppuration  of  the  former,  pro- 
vided, of  course,  that  an  infection  of  the  sinus  readily  takes  place 
when  exposed  to  septie  fluids  in  its  immediate  vicinity. 

Practically  every  otologist  whose  experience  is  worthy  of  record. 
who  has  expressed  an  opinion  on  the  subject,  is  of  the  belief  that 
early  operative  interference  with  an  infected  sinns  is  followed  by 
most  favorable  results.  Early  diagnosis  of  the  presence  of  sinus 
infection  becomes,  therefore,  of  first  importance  in  all  cases 
in  which  operative  measures  are  contemplated.  Many  writers  on 
the  subject  continue  to  teach  that  the  diagnosis  of  sinus  throm- 
bosis can  be  made  with  certainty  only  after  the  classical  symptoms 
have  developed.  So  good  an  authority  as  Heine  states  recently 
that  "the  diagnosis,  'thrombosis  of  the  lateral  sinns'  must  there 
fore  be  made  if,  in  the  course  of  middle  ear  suppuration  pyaemic 
fever  with  rigors  appears,  and  distinct  metastases  form  in  the 
lungs,  joints,  muscles  and  bursae." 

In  my  limited  experience  it  has  been  my  observation' that  these 
symptoms,  with  the  exception  of  the  pyaemic  fever,  and  possibly 
the  rigors,  are  never  seen  in  the  early  stages  of  the  sinus  involve 
ment  and,  therefore,  to  await  their  appearance  involves  a  period 
of  time  in  the  patient's  illness  Avhen  a  do-nothing  policy  must  be 
followed  by  the  physician,  while  the  disease  passes  from  a  state 
of  probable  curability  into  one  of  grave  doubt,  even  if  later 
operated.     Every  operator  of  experience  must  frequently  have 
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seen  cases  of  mastoid  suppuration  when,  either  before  or  after  a 
complete  mastoid  operation,  the  progress  of  the  disease  was  evi- 
dently not  satisfactory,  and  yet  every  effort,  including  laboratory 
investigation  and  a  general  examination  of  the  patient  failed  to 
furnish  positive  information  as  to  just  what  was  going  wrong. 
I'lider  such  circumstances  the  question  arises,  should  the  surgeon 
wait  for  the  development  of  classified  symptoms,  and  thus  hazard 
the  risk,  so  to  speak,  or  should  he  proceed  to  investigate  the  con- 
dition of  the  sinus  on  strong  suspicion,  or  at  least  on  incomplete 
information  that  the  vessel  is  diseased  ?  In  other  words  is  the  otol- 
ogist justified  in  doing  an  exploratory  operation  in  a  case  of 
mastoiditis  in  which  pyaemia  is  the  chief  symptom,  and  in  which 
the  probability  of  meningitis,  brain  abscess  or  general  disease  is 
not  present  ? 

After  a  lapse  of  several  years  I  still  have  an  uncomfortable  rec- 
ollection of  a  case  in  which  symptoms  indicating  a  dangerous  com- 
plication arose  shortly  after  an  operation  for  acute  mastoiditis. 
The  symptoms  were  not  classical  of  any  particular  complication 
but  pointed  most  to  sinus  involvement.  My  strong  inclination 
was  to  explore  in  order  to  find  the  trouble  but  was  restrained  by 
a  consultant  in  the  case  who  thought  definite  symptoms  should  be 
awaited  For  several  days  Ave  drifted  not  knowing  what  to  do. 
The  classical  symptoms  finally  came  with  a  suddenness  and  violence 
that  prostrated  the  patient  beyond  the  possibility  of  recovery. 
All  concerned  then  begged  for  any  operative  measure  that  prom- 
ised hope  of  relief.  Sinus  involvement  was  at  that  time  easily 
diagnosed  and  operation  was  performed  for  its  relief  but  with 
fatal  results.  I  cannot  help  but  feel,  in  the  light  of  subsequent 
experience  in  similar  cases,  that,  had  exploration  been  made 
earlier  the  sinus  involvement  would  have  been  found  and  the 
difficulty  corrected  before  general  dissemination  of  the  infection 
had  occurred,  and  hence  at  a  time  when  the  individual's  life  might 
have  been  saved. 

This  and  other  somewhat  similar  cases  have  caused  me  to  be- 
lieve more  and  more  in  the  necessity  for  exploration  of  the  sinuses, 
when  other  known  means  of  diagnosis  fail  in  the  early  stages  of 
supposed  sinus  disease  which  seem  to  be  going  rapidly  toward  a 
fatal  result ;  and,  acting  on  this  belief,  I  have  secured  some  of  my 
best  results  in  sinus  surgery. 

We  cannot,  however,  justify  early  diagnosis  by  means  of  sur- 
gical exploration  of  the  sinus,  if  such  a  procedure  should  lead,  in 
any  considerable  percentage  of  cases  to  unnecessarily  opening 
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any  crania]  sinus  which  is  not  diseased,  and  thus  laying  the  sinus 
contents  open  to  a  pathway  of  infection  which  does  not  already 
exist.  The  question,  therefore,  of  how  much  danger  there  is  in 
exposing  the  sigmoid  sinus,  and  in  opening  and  inspecting  the 
same  when  necessary  in  order  to  make  out  a  positive  diagnosis  is 
one  of  great  importance,  for,  if  the  procedure  endangers  more 
lives  than  it  is  likely  to  save,  then  that  surgical  conservatism  which 
has  heretofore  characterized  a  majority  of  otologists  would  mark 
such  means  of  diagnosis  for  disapproval.  On  the  other  hand  if 
surgical  investigation  into  the  existing  state  of  a  presumably  dis- 
eased sinus  can  he  made  without  adding  greatly  to  the  danger 
already  attendant  on  the  patient,  and  the  status  of  the  sinus  can 
thereby  be  more  or  less  positively  ascertained,  then  a  means  of 
diagnosis  will  he  provided  that  cannot,  nor  should  not  be  ignored 
in  early,  difficult  and  doubtful  cases. 

I  do  not  wish  it  understood  that  I  advocate  surgical  exploration 
of  the  sinus  without  first  having  made,  at  the  time  of  our  earliest 
suspicion  that  the  sinus  may  be  involved,  every  known  effort  to 
ascertain  with  certainty  the  fact  that  the  vessel  contents  are  or  are 
not  becoming  septic.  Every  surgeon  who  desires  to  operate  only 
as  a  means  of  restoring  his  patient  to  health  must  feel  seriously 
the  responsibility  of  his  trust  when  a  patient  with  some  aural  in- 
fection is  placed  in  his  care,  and  especially  when  the  same  develops 
dangerous  symptoms  leading  to  strong  suspicion  that  a  sinus  is 
involved.  Such  responsibility  should  be  honestly  met,  not 
by  waiting  until  a  stage  is  reached  where  any  novice  could  make 
a  diagnosis,  but  at  the  first  indication  that  all  is  not  well.  The 
surgeon  who  has  seen  and  operated  a  large  number  of  cases  of 
mastoiditis  both  acute  and  chronic  will  know  by  a  certain  intui 
tion,  which  is  not  easy  of  description,  that  all  is  not  well  with  an 
occasional  patient,  wdiose  progress,  pulse,  temperature  and  general 
appearance  are  suspicious  of  the  presence  of  a  complication.  Such 
a  patient  should  be  placed  in  a  hospital  at  once,  and  a  trained 
nurse  should  be  instructed  to  watch  aud  record  every  objective 
and  subjective  symptom;  especially  should  the  temperature  and 
pulse  be  recorded  every  two  or  three  hours.  The  slightest 
evidence  of  chill  or  chilly  sensation  ought  to  be  detected,  and 
to  this  end  the  nurse  should  feel  of  the  patient's  hands,  feet,  ears 
and  knee  caps  several  times  a  day.  Meanwhile  the  eye  grounds 
should  be  examined  and  both  a  blood  count  and  a  blood  culture 
should  be  made.  Stucky  has  pointed  out  that  such  a  blood  ex- 
amination should  be  made  twice  daily.      Phillips  has  well  dem- 
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onstrated  that  it  is  possible  to  diagnose  advanced  sinus  involve 
ment  by  means  of  X-ray  plates,  and  further  experience  may  en- 
able the  investigator  to  secure  valuable  early  help  by  this  means. 
By  this  early  activity  on  the  part  of  the  physician,  as  here  sug- 
gested, it  is  possible  to  obtain  within  twenty-four  or  thirty-six 
hours  enough  information  in  many  instances  to  make  the  diagnosis 
of  thrombosis  reasonably  certain,  or  at  least  to  justify  an  ex- 
ploration of  the  sigmoid  sinus.  The  greater  the  amount  of  con- 
firmatory evidence  of  sinus  infection  which  the  surgeon  may  have 
renders  any  operation  on  the  vessel  less  one  of  exploration  and 
more  one  of  definiteness  and  certainty.  It  is  taken  for  granted, 
in  all  such  doubtful  cases,  that  a  skilled  physician  has  examined 
in  the  most  thorough  manner,  the  entire  condition  of  the  patient 
other  than  the  ear,  and  has  given  an  opinion  that  no  general 
cause  for  the  present  ailment  is  to  be  found. 

The  question  of  the  possible  and  even  probable  dangers  of  ex- 
posing the  sinus,  and  when  necessary,  of  slitting  open  the  vessel 
walls  in  the  midst  of  a  suppurating  cavity  have,  no  doubt,  been 
seriously  considered  by  every  operator,  and  while  some  have  not 
hesitated  to  make  such  investigation  when  the  symptoms  pointed 
strongly  to  sinus  involvement,  and  when  danger  seemed  to 
threaten  the  life  of  the  individual,  others  have  advised  against 
doing  so  except  for  most  positive  reasons. 

In  1908  Allport,  in  a  paper  on  "The  Operation  for  Thrombosis 
of  the  Sigmoid  Sinus  and  Jugular  Vein  of  Otitic  Origin/'  made 
the  following  statement,  with  which  I  fully  agreed  at  that  time : 
"The  surgery  of  otitic  phlebitis  and  thrombosis  has  made  great 
progress  of  late  years  and  many  lives  have  been  saved  thereby 
that  must  otherwise  inevitably  have  been  lost.  I  fear,  however, 
that  over  enthusiasm  along  these  lines  may  have  led  some  thor- 
oughly competent  and  trustworthy  observers  to  overestimate  the 
frequency  and  importance  of  the  subject,  and  to  underestimate 
the  dangers  of  operative  interference.  The  opening  of  the  sigmoid 
sinus,  for  instance,  with  its  possibilities  for  infection,  especially 
when  done  through  an  already  infected  mastoid  cavitj^,  is  an 
operative  procedure  of  importance  and  danger.  Yet  some  surgeons 
practically  advocate  its  performance  for  diagnostic  purposes  where 
any  reasonable  suspicion  points  to  an  intrasinus  involvement.  In 
my  opinion  the  sinus  should  usually  be  opened  (only)  in  the  face 
of  mastoid  disease,  either  acute  or  chronic,  accompanied  by  char- 
acteristic phlebitis  symptoms,  such  as  chills,  sweats,  and  wide  ex- 
cursions of  temperature." 
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•  Both  experience  with  actual  sinus  disease,  and  experiment  on 
the  sinuses  of  dogs  have  led  me  to  strongly  question  the  advis- 
ability of  the  plan  here  advocated  of  waiting  to  explore  or  operate 
on  a  suspected  sinus  until  the  mastoid  disease  is  accompanied  by 
characteristic  symptoms  of  phlebitis,  such  as  chills,  sweats  and  wide 
excursions  of  pulse  or  temperature.  In  the  first  place  I  do  not 
now  look  upon  an. exploration  of  the  sinus  as  being  so  dangerous 
as  I  formerly  did,  and  secondly  to  wait  in  all,  or  a  majority  of 
cases  until  such  pronounced  septic  symptoms  as  chills  and  sweat- 
ing are  present  seems  to  me  a  greater  risk  to  the  patient  than 
would  be  an  exploratory  investigation  of  the  sinus. 

I  would,  however,  make  one  marked  exception  to  any  haste  in 
exploration  of  the  sinus  when  symptoms  are  present  which  point 
strongly  to  infection  of  that  vessel.  I  refer  to  cases  of  mastoiditis, 
either  acute  or  chronic,  accompanied  by  symptoms  which  lead  to 
suspicions  of  sinus  infection,  in  which,  as  yet,  no  mastoid  operation 
lias  been  performed.  Clinical  experience  with  this  class  of  case 
shows  conclusively  that  many  such  suspicious  eases  recover  after 
thoroughly  removing  all  the  diseased  mastoid  structure,  and  with- 
out any  operative  procedure  directed  toward  the  sinus  itself.  Such 
recovery  is,  I  believe,  brought  about  in  the  following  manner : 
Increased  temperature  and  pulse  rate,  possibly  accompanied  by 
chills,  result  from  the  passage  into  the  vessel  of  septic  material 
from  the  mastoid  abscess,  giving  rise  to  a  greater  or  less  degree 
of  infection  of  the  blood  stream  without  the  formation  of  a 
thrombosis ;  or,  an  invasion  of  the  sinus  wall  by  pathogenic  bacteria 
may  take  place,  and  as  a  result  a  small  white  mural  thrombus  may 
form,  representing  the  beginning  of  a  septic  thrombo-phlebitis. 
If  at  this  early  period  of  the  disease  a  thorough  eradication  of 
all  septic  foci  in  the  mastoid  is  accomplished,  and  the  source  of 
the  sinus  infection  is  thus  eliminated,  the  phagocitic  power  of 
the  blood  may  be  sufficient  to  counteract  the  poison  already  dis- 
charged into  the  circulation,  and  thus  end,  in  a  few  hours  or 
days,  whatever  anxiety  may  have  been  felt  concerning  the  sinus. 
It  is  therefore  not  only  a  necessary  precaution  that  a  trustworthy 
opinion  be  secured  as  to  the  complete  absence  of  general  disease, 
but  it  is  equally  important  for  the  otologist  to  be  certain  that  he 
has  overlooked  no  local  center  of  infection  that  is  actively  feeding 
septic  fluids  to  the  sinus,  before  he  should  feel  justified  in  attack- 
ing the  sinus  surgically. 

Believing  as  I  do  that  it  is  sometimes  the  wisest  plan  when 
our  mastoid  patients  seem  to  be  doing  badly  to  expose  and  exam- 
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ine  the  sigmoid  sinus,  but  desiring  at  the  same  time  to  be  correct 
in  the  surgical  principles  involved.  I  have  during  the  past  several 
months  conducted  a  series  of  experiments  on  the  lateral  sinus  of 
the  dog  in  order  to  ascertain  the  degree  of  ease  with  which  infec- 
tion of  the  vessel  occurs,  and  the  dangers  resulting  to  the  life  of 
the  animal  from  such  operative  procedures  as  are  commonly 
necessary  in  exploring  the  human  sinus. 

The  following  and  other  experiments  were  performed  in  the 
dog  surgery  of  the  Indiana  University  School  of  Medicine  under 
strictly  asceptic  conditions.  Prof.  W.  D.  Gatch  and  Dr.  Paul  B. 
Coble  assisting. 

Dog  Xo.  1.  Operated  January  30.  1912.  Owing  to  my  imper- 
fect knowledge  of  the  anatomy  of  the  dog's  head  I  was  unable 
to  enter  the  skull  directly  over  the  sinus  but  exposed  the  dura 
above  the  sinus  and  then  worked  down  toward  that  vessel  with  a 
rongeur.  To  my  surprise  at  the  time  I  cut  directly  mto  the  sinus, 
which  accident  was  followed  by  profuse  hemorrhage  but  which 
was  controlled  by  pressure,  with  sterile  gauze,  in  the  usual  way. 
after  which  the  muscles  were  sewed  over  the  gauze  in  separate 
layers  with  almost  complete  skin  occlusion  over  all.  In  ten  days 
two  pieces  of  gauze  were  removed  from  the  wound,  which  failed 
to  close,  and  later  another  piece  was  discovered  and  removed. 

An  examination  of  the  general  condition  of  the  dog  on  the 
following  dates  showed  recorded  progress: 

February  21.  1912.  Slight  discharge  from  wound.  No  symp- 
toms of  sinus  involvement. 

March  28.  1912.     Wound  still  slightly  infected. 

April  8.  1912.     Wound  still  slightly  infected. 

April  17.  1912.     Wound  healed,  dog  in  perfect  health. 

Dog  Xo.  2.  Operated  February  6.  1912.  Having  studied  the 
anatomy  of  the  skull  by  dissection,  and  having  located  the  sinus 
with  view  to  its  easy  entrance,  we  exposed  this  vessel  easily  over 
a  course  of  about  one  inch  and  then  made  several  punctures  with 
hypodermic  needle,  drawing  a  syringe  full  of  blood  each  time. 
This  wound  was  closed  without  drainage.  Facial  nerve  acci- 
dentally torn  across  at  point  of  exit.  Absolutely  no  unfavorable 
symptoms  followed.     Dog  in  perfect  health  April  18th. 

Dog  Xo.  8.  Operated  March  27.  1912.  Left  lateral  sinus  ex- 
posed with  free  bleeding  from  emissary  vein.  'The  lateral  sinus 
was  punctured  with  free  hemorrhage.  Wisp  of  cotton  was  first 
rubbed  over  an  agar  culture  of  pneumo-cocci  and  then  placed 
directly  over  the  opening  in  the  vein:  also  punctured  sinus  with 
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a  safety  pin  which  was  infected  with  pneurao-cocci.  The  wound 
was  packed  with  gauze  over  the  cotton  and  then  closed  with 
eatgut. 

The  condition  of  the  animal  was  as  here  recorded  on  following 
dates : 

March  28.  Xo  constitutional  changes.  Wound  swollen  and 
fluctuates.     No  tenderness. 

April  3.  Good  condition;  eats  well;  wound  open  and  sup- 
purating; no  odor  to  discharge. 

April  8.     Same. 

April  17.     Wound  still  open — much  better. 

April  18.     Dog  sulky,  wound  healing  but  still  suppurating. 

Dog  No.  9.  Operated  March  13,  1912.  Opened  lateral  sinus  by 
exposure  from  removal  of  bony  cortex.  Rubbed  a  large  safety 
pin  on  a  common  wood  floor  and  then  stuck  its  point  in  filth ; 
afterward  entered  the  point  of  this  same  pin  into  the  sinus,  where 
it  was  left  for  a  few  seconds.  Wound  closed  by  packing  and 
suturing  of  the  soft  structures. 

March  20.  Autopsy.  The  dog  at  this  time  was  perfectly  well 
and  was  playful.  Was  killed  by  bleeding  from  femoral  artery 
when  under  ether  and  examination  showed  the  following  condition 
of  sinus:  The  area  over  which  sinus  had  been  exposed  found  cov- 
ered with  healthy  looking  red  granulations.  Bone  rongeured  away 
and  more  of  sinus  exposed.  Then  sinus  was  opened  and  found 
perfectly  free  from  clot  or  infection. 

Dog  No.  10.  Operated  April  3,  1912.  Large,  black  woolly.  Ex- 
posure of  left  lateral  sinus  with  free  bleeding  from  emissary  vein. 
A  sterile  needle,  with  thread  attached  was  dipped  into  a  milk 
culture  of  streptococci  and  then  inserted  into  the  sinus.  Gauze 
packing  was  placed  lightly  into  the  wound  and  the  several  layers 
of  facia,  muscle,  and  finally  the  skin  were  stitched  over  all.  It 
was  the  intention  to  remove  the  needle  next  day  by  traction  on 
the  thread  but  the  thread  could  not  be  found  and  the  dressing  and 
needle  were  all  left  undisturbed. 

On  examination  of  the  wound  April  5,  it  was  found  full  of  pus, 
and  was  gaping  at  one  angle.  The  dog  looked  stupid,  sick  and 
stood  with  head  drooped. 

April  8,  this  dog  was  very  ill,  greatly  prostrated,  stupid,  and 
emaciated.  Has  eaten  almost  nothing  since  date  of  sinus  op- 
eration. 

Dog  was  killed  by  opening  femoral  artery  while  under  ether. 
Skull  opened  by  sawing  through  at  right  angle  to  sinus  behind 
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point  of  operation.  No  clot  was  present  in  the  sinus  at  this  point 
but  the  vessel  was  filled  with  thin  pus  for  a  half  inch  on  either 
side  of  entrance  of  the  infected  pin.  Posteriorly  the  sinus  was 
filled  with  blood  clot,  the  same  extending  to  the  opposite  side  as 
far  as  exit  from  the  skull,  and  also  to  the  cavernous  sinuses  of 
both  sides.  The  jugular  veins  were  not  thrombosed.  The  men- 
inges were  not  discolored  but  the  brain  underlying  that  part  of 
the  sinus  which  was  most  infected  seemed  softened  and  covered 
with  pus. 

The  above  and  other  similar  operations  on  the  sinus  of  the  dog 
proved  rather  conclusively  to  Drs.  Gatch,  Coble  and  myself  that 
this  vessel  is  not  easy  of  infection  or  thrombosis  as  a  result  of 
extensive  explosure,  slitting  or  other  traumatism  when  done 
asceptically.  All  the  animals  so  operated  recovered  perfectly  except 
the  one  into  whose  sinus  streptococci  were  introduced.  It  will  be 
observed  that  the  introduction  into  the  sinus  of  a  pin  that  had 
been  rolled  on  the  floor  by  using  the  sole  of  the  boot  caused  no 
appreciable  disturbance  in  the  health  of  the  animal,  and  that  at 
autopsy  the  sinus  was  found  free  from  infection  or  clot,  the  only 
appreciable  change  that  had  taken  place  being  a  thickening  of  the 
sinus  wall,  which  was  covered  by  granulations  over  the  area  which 
had  been  uncovered  by  the  operation.  Throughout  this  entire 
series  of  experiments  the  difficulty  with  which  the  sinus  could  be 
infected  was  a  matter  of  surprise  to  all  engaged.  In  one  dog  a 
large  gauze  packing  was  left  in  the  wound  directly  against  the 
sinus  for  ten  days,  at  which  time  all  was  soiled  and  the  wound 
was  suppurating  profusely.  It  was  believed  all  the  gauze  was  re- 
moved, but  the  wound  showing  no  tendency  to  close  properly  a 
search  was  made  nearly  three  weeks  after  the  date  of  the  operation 
when  another  foul  piece  of  gauze  was  removed  from  directly  over 
the  sinus.  The  wound  then  closed  rapidly.  The  clog  which  at 
no  time  seemed  ill  now  remains  perfectly  healthy  after  a  period 
of  three  and  one-half  months. 

All  writers  on  the  surgery  of  the  sinus  condemn  as  dangerous 
the  procedure  of  aspirating  the  vessel  for  the  purpose  of  ascer- 
taining whether  or  not  it  contains  fluid  blood.  While  such  a 
measure  is  without  value  as  a  diagnostic  procedure  when  explor- 
ing the  human  sinus  I  believe  it  is  harmless  if  used  with  reason- 
able caution.  At  least  in  these  dog  experiments  puncture  of  the 
sinus  in  many  cases  resulted  in  no  appreciable  harm,  even  when 
performed  with  a  non-sterile  needle;  and,  if  a  thrombus  formed 
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in  any  ease  at  the  point  of  puncture,  the  same  was  probably 
sterile  in  all  instances  and  was  promptly  absorbed. 

The  argument  is  usually  made  by  aural  surgeons  that  the  sig- 
moid sinus  should  not  be  opened  through  the  infected  mastoid 
wound  except  when  classical  symptoms  point  to  sinus  infection. 
This  argument  is  of  course  based  on  sound  surgical  principles 
and  no  one  should  open  the  sinus  through  an  infected  wound 
without  first  having  made  every  effort  to  render  it  sterile. 
Neither  should  such  opening  of  the  sinus  be  made  without  excel- 
lent reasons  based  on  sound  facts  obtained  early  after  active 
investigation  along  every  modern  line,  and  the  point  of  emphasis 
here  is  that  if  this  is  done  it  will  not  often  be  wise  or  necessary 
to  wait  opening  the  sinus  until  all,  or  a  majority  of  the  marked 
symptoms  of  sinus  thrombo-phlebitis,  are  present.  Furthermore, 
the  animal  experiments,  some  of  which  are  here  briefly  related,  go 
to  prove,  certainly  in  case  of  the  dog,  that  sinus  infection  takes 
place,  even  in  the  presence  of  septic  matter,  with  far  less  ease 
than  is  commonly  supposed,  for  we  were  actually  unable  to  infect 
any  of  them  except  by  placing  directly  into  the  blood  stream  the 
most  violently  infective  pathogenic  bacteria.  It  is  also  true  that 
in  the  human  sinus  we  find  not  infrequent  examples  of  an  expo- 
sure of  the  sinus  to  the  direct  action  of  a  perisinuious  abscess 
which  has,  perhaps,  bathed  the  sinus  walls  for  a  considerable 
period  of  time  without  involving  the  blood  stream  to  any  appre- 
ciable extent.  It  is  also  a  clinical  fact  that  the  sinus  is  rather 
frequently  opened  accidentally  or  otherwise  through  the  mas- 
toid wound  that  is  probably  not  entirely  sterile,  without  giving 
rise  to  symptoms  of  septic  infection. 

In  view  of  the  above  clinical  and  experimental  facts  the  con- 
clusion that  the  sigmoid  sinus  may  be  explored  in  ease  of  neces- 
sity, as  a  matter  of  early  diagnosis  without  serious  risk  to  the 
life  of  the  patient,  and  that  such  exploration  ought  to  be  under- 
taken in  a  considerable  number  of  cases  in  the  early  stages  of 
sinus  disease,  I  believe  most  firmly. 
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DISCUSSION. 

Dr.  Henry  O.  Reik,  of  Baltimore,  endorsed  strongly  Dr.  Barnhill's 
position  with  reference  to  exploratory  operation,  when  in  doubt  after 
the  mastoid  operation.  In  cases  where,  after  mastoiditis,  the  patient 
did  not  do  well,  attention  should  be  at  once  directed  to  the  sinus  as 
the  most  probable  cause  of  further  trouble.  In  such  cases  explora- 
tory operation  should  be  resorted  to  rather  than  wait  for  classical 
symptoms.  One  must  learn  to  make  the  diagnosis  and  operate  for 
the  sinus  phlebitis  which  Dr.  Barnhill  described  in  his  paper  as 
preceding  the  actual  formation  of  the  thrombus.  Dr.  Barnhill  did 
not  intend,  he  was  sure,  to  convey  the  idea  that  one  should  neglect 
any  detail  of  careful  technic.  The  sinus,  whether  in  a  clean  or  a 
septic  case,  should  not  be  intentionally  injured;  on  the  other  hand, 
it  should  not  be  understood  that  to  injure  the  sinus  is  necessarily 
serious.  The  experiments  proved  that  the  sinus  is  resistant,  to  a 
large  degree,  to  infection,  and  that  exploratory  operation  in  suspected 
cases  is  justifiable. 


CASE  OF  BILATERAL  INFLAMMATION  OF  THE 
EXTERNAL  AUDITORY  CANAL  FOLLOWED  BY 
BILATERAL    SINUS    THROMBOSIS.      AUTOPSY. 

By   DUNBAR    ROY,   A.    B.,   M.    D.,   Atlanta,    Ga. 

During  the  last  few  years  a  great  deal  has  been  written  upon  the 
subject  of  sinus  thrombosis  in  its  relation  to  a  diseased  condition 
of  the  middle  and  internal  ear,  but  so  far  as  I  have  been  able  to 
ascertain  there  is  no  reference  in  the  literature  of  ear  diseases  to 
the  question  of  sinus  thrombosis  following  any  diseased  condition 
of  the  external  ear.  All  text  books  treat  very  lightly  the  prognosis 
of  furunculosis  of  the  external  auditory  canal,  and  up  to  the 
time  of  observing  this  case,  I  myself  considered  furunculosis  in 
this  locality  by  no  means  a  dangerous  disease,  for  with  the  ex- 
ception of  the  intense  pain  at  the  time  of  the  acute  process,  no 
complications  had  ever  been  seen  to  occur  nor  the  final  hearing 
in  the  least  diminished. 

Case  History :  Miss  M.,  about  50  years  old,  was  a  strong  robust 
woman,  the  matron  of  a  large  orphan's  home.  Had  always  en- 
joyed the  best  of  health.  Had  never  suffered  from  any  previous 
aural  disease. 

March  8th,  1911.  Patient  consulted  me  at  my  office  on  account 
of  severe  pain  in  the  right  ear  which  had  been  present  for  two 
days.  Examination  showed  the  right  external  auditory  canal 
to  be  very  much  swollen  and  very  sensitive  to  the  slightest  pres- 
sure. No  point  of  fluctuation  found,  but  a  diffused  inflammation 
of  the  whole  canal.  A  purgative  was  ordered,  witli  a  local 
tamponade  of  absolute  alcohol  and  hot  fomentations. 

March  10th.  Patient  returned  with  comparatively  no  improve- 
ment. Pain  quite  severe.  A  deep  incision  was  made  on  lower 
anterior  wall  of  the  canal.     Free  hemorrhage  but  no  pus. 

March  11th.  Patient  feels  much  better.  Quite  a  discharge  of 
pus. 

From  this  time  on  the  symptoms  gradually  subsided,  pain  dis- 
appeared together  with  the  swelling  in  the  canal,  so  that  the  drum 
membrane  could  be  distinctly  seen. 

On  March  15th  patient  returned  with  almost  identical  condi- 
tions in  the  left  auditory  canal  as  had  existed  in  the  right.  Parts 
swollen  and  tender.     Temperature  normal,  but  patient  complains 
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of  headache.  Same  treatment  as  previous.  Free  incision  brought 
only  free  bleeding. 

March  16th.  Patient  has  been  suffering  considerable  pain.  An- 
other free  incision  was  made  into  the  canal  and  hot  irrigations 
ordered.     Codeine  was  given  at  night. 

March  17th.  Patient  slightly  relieved.  Some  discharge  of  pus, 
and  the  swelling  diminished.  Following  this  visit  the  ear  became 
quiet  and  most  of  the  tenderness  disappeared.  The  patient  con- 
tinued her  work  without  interruption,  and  I  did  not  see  her  again 
until  April  3rd,  two  weeks  later. 

The  patient  then  <  omplained  of  headache  mostly  on  the  right 
side,  and  reported  that  the  same  had  been  present  almost  con- 
tinually. 

Examination  showed  the  right  ear  to  be  almost  normal  in 
appearance.  In  the  left  there  was  still  some  swelling  in  the 
canal,  but  no  tenderness.  The  drum  membrane  had  only  the 
faintest  marks  of  congestion. 

I  could  see  nothing  in  the  condition  of  the  ears  to  cause  the 
intense  headaches.  Her  temperature  at  that  time  was  not  taken. 
Feeling  that  there  was  probably  some  obscure  condition  present, 
and  unrecognized  by  me,  I  suggested  that  the  patient  call  Dr. 
F.  G.  Hodgson,  an  internist. 

This  she  did  and  an  examination  by  Dr.  Hodgson  revealed 
nothing  definite.  He  thought  possibly  it  was  a  toxic  headache 
from  some  faulty  elimination.  Coal  tar  products  were  given 
without  any  relief. 

April  5th.  A  hypodermic  of  morphine  was  given  for  the  first 
time  and  this  brought  but  slight  relief. 

A  blood  examination  was  made  which  showed  leucocytes  8,090. 
No  plasmodium  malariae. 

April  7th.  Patient  put  to  bed  complaining  of  severe  head- 
ache.    Morning  temperature  101,  pulse  100,  evening  101.  pulse  98. 

Some  sweating  during  the  day.  Bowels  normal  in  movement, 
and  nourishment  taken  at  intervals.  Aspirin  5  gr.  every  three 
hours. 

April  8th.  Patient  complaining  of  headache  and  feeling  chilly. 
Examination  of  the  ears  showed  both  canals  in  almost  normal 
condition  as  also  the  drum  membrane.  Blood  count  showed 
leucocytes  10.000.  Morning  temperature  101.  pulse  98,  evening 
temperature  10414,  pulse  148.  At  1  o'clock  this  day  the  patient 
had  the  only  distinct  chill  that  occurred  during  her  illness.  This 
was  followed  by  the  rise  in  temperature  and  pulse.     No  sweating 
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occurred  according  to  the  nurse's  report.  Nourishment  was  con- 
stantly taken  and  with  the  exception  of  the  pain  at  the  back  of 
her  head  the  patient  seemed  fairly  comfortable. 

April  9th.  Patient  had  a  very  restful  night.  Complains  of 
the  pain  and  tenderness  at  the  back  of  the  neck.  Morning  tem- 
perature 101%,  pulse  96,  evening  temperature  103,  pulse  108. 
Quinine  and  strychnia  were  given  constantly. 

April  10th.  Patient  has  been  quite  nauseated.  Rested  quietly, 
but  did  not  sleep.  Mind  clear.  No  pain  about  the  ears,  and  both 
canals  begin  to  assume  a  normal  appearance.  Morning  tempera- 
ture 991/5,  pulse  88;  evening  100  3/5,  pulse  90.  Quinine  10 
grains  has  been  given  three  times  daily,  also  full  nourishment, 
and  morphine  only  when  necessary.  Mustard  blisters  were  ap- 
plied to  back  of  neck. 

April  11th.  Patient  still  complaining  of  severe  pain  in  back  of 
head.  Pupils  normal  and  reacting  to  light  and  accommodation. 
No  fundus  changes  found  on  ophthalmoscopic  examination. 
Morning  temperature  100,  pulse  80;  evening  temperature  102., 
pulse  102. 

April  12th.  Patient  slept  very  well,  and  seems  brighter.  Dur- 
ing the  day  she  suffered  with  two  attacks  of  nose  bleed.  Constant 
stimulation,  alcohol  sponging  at  intervals.  Differential  blood 
count  indicates  a  condition  of  sepsis.  Morning  temperature 
103  2/5,  pulse  118.  respiration  26.  Evening  temperature  103  2/5, 
pulse  131,  respiration  26.  Examination  of  the  lungs  showed  be- 
ginning pneumonia  at  the  right  lower  lobe.  Patient  thoroughly 
rational,  but  muttering  when  asleep. 

April  13th.  Patient's  condition  much  the  same.  Right 
auditory  canal  looks  normal  and  only  slight  swelling  in  the  left. 
No  discharge.  Both  drums  look  apparently  normal.  Patient 
listless.  Fifty  million  of  mixed  vaccines  were  injected  on  ac- 
<  ount  of  the  septic  condition.  Morning  temperature  99  4/5, 
pulse  108.  respiration  30.  Evening  temperature  102  2/5,  pulse 
126,  respiration  30.  Constant  stimulation.  Patient  perspiring 
freely.    Decided  consolidation  in  both  lower  lobes  of  the  lungs. 

From  this  time  until  the  next  night.  April  14th,  the  patient 
rapidly  became  worse,  passing  into  a  comatose  condition  and 
then  death. 

It  was- with  great  difficulty  that  we  finally  obtained  permission 
to  perform  an  autopsy,  which  was  made  by  Dr.  Claud  Smith, 
pathologist  to  Grady  Hospital.    The  following  is  his  report. 
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''The  ealvarium  being  removed,  and  inspection  of  the  meninges 
showed  some  congestion  and  edema.  The  substance  of  the  brain 
and  ventricles  was  apparently  normal.  The  right  lateral  sinus 
from  a  point  just  back  of  the  bend  before  it  enters  the  mastoid 
groove,  extending  almost  to  the  torcular  herophili,  contained  a 
grayish  semi-organized  mass.  About  the  middle  of  this  semi- 
organized  mass  was  a  collection  of  about  two  centimeters  of 
liquid  pus.  Smears  upon  slides  were  made  from  this  pus  for 
microscopical  examination.  The  left  lateral  sinus  contained  a 
dark  clot  covered  with  a  small  deposit  of  grayish  material  in  an 
almost  similar  position. 

"There  was  no  evidence  of  adhesion  between  the  meninges  of 
the  brain  and  the  right  lateral  sinus  at  the  point  of  pus  forma- 
tion. The  dura  mater  did  not  show  any  evidence  of  inflamma- 
tory change.  An  opening  was  chiseled  into  the  middle  ear  and 
the  mastoid  cells,  but  no  microscopical  evidence  was  found  of  in- 
flammatory condition  or  pus. 

'"The  microscopical  examination  of  the  smears  of  i>us  made  from 
the  pocket  in  the  right  lateral  sinus  showed  an  abundance  of 
polymorphonuclear  cells,  many  of  which  reacted  only  faintly  to 
stains  and  showed  evidence  of  disintegration.  Mingled  with  the 
pus  cells  was  an  abundance  of  Gram  positive  staphylococci,  some 
few  of  which  were  intracellular.  Smears  taken  were  negativ* 
I  take  the  liberty  of  making  some  additional  remarks  to  this  re- 
port, as  the  writer  assisted  Dr.  Smith  in  the  autopsy.  The  middle 
ears  and  mastoid  i  ells  were  opened  very  cautiously  and 
thoroughly,  and  each  structure  was  examined  by  me  with  a  probe. 
Absolutely  no  inflammatory  siuns  could  be  found  showing  any 
previous  involvement  of  these  parts.  The  clots  were  limited  to 
the  lateral  sinus  above  and  posterior  to  the  point  where  it  turns 
down  to  form  that  portion  of  the  sinus  which  lies  behind  the  body 
of  the  mastoid.     This  latter  portion  showed  nothing  pathologic. 

This  case  is  unique  from  the  fact  that  the  infection  and  sepsis 
had  its  origin  from  a  furunculosis  of  the  auditory  canal. 

That  there  was  a  bilateral  infection  is  presumably  evident  from 
the  autopsy  in  that  the  thrombosis  of  the  lateral  sinuses  occurred 
at  almost  identical  points  on  both  sides,  and  the  fact  that  the 
clinical  auditory  canal  symptoms  were  practically  the  same.  The 
question  very  naturally  arises  as  to  whether  the  lateral  sinus 
thrombosis  was  a  direct  infection  from  the  auditory  canals,  or 
whether  there  was  first  a  general  sepsis,  and  the  thrombosis 
secondary  or  the  result  of  this  condition. 
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I  think  there  can  be  no  doubt  as  to  the  pneumonia  being  a 
septic  one,  the  result  of  the  general  sepsis,  and  on  the  other 
hand,  I  am  equally  convinced  that  the  lateral  sinus  thrombosis 
was  a  direct  infection  from  the  auditory  canals,  and  that  it  was 
from  this  point  the  septic  material  from  the  pus  infiltrated 
cellular  tissue  of  the  auditory  canal  passed  through  the  emissary 
veins,  which  perforate  the  bone  at  the  masto-occipital  suture  and 
empty  direct  into  the  lateral  sinus.  Such  cases  as  this  one  are 
exceedingly  rare,  and  the  literature  which  I  have  had  examined 
mentions  only  one  case  which  bears  any  resemblance  to  the  one 
here  reported.  This  is  found  in  Toynbee's  old  work  on  "Diseases 
of  the  Ear,"  published  in  1860.  Allow  me  to  digress  for  a  moment 
to  say  that  this  old  work  of  Toynbee's  could  well  be  adopted  to- 
day as  a  text  book  on  the  ear,  for  it  contains  the  records  of 
anatomical,  pathologh  al  and  clinical  work  which  are  simply 
marvelous  to  read,  and  it  puts  to  shame  most  of  the  modern  text 
books  of  today,  which  contain  but  little,  if  any  original  investiga- 
tions. In  this  work  I  found  the  only  mention  of  the  subject  in 
question. 

Toynbee's  discussion  of  this  subject  and  the  case  reported  by 
him  throw  so  much  light  upon  my  own,  that  I  shall  quote  very 
fully  from  his  writings.  None  of  the  modern  text  books  have 
even  mentioned  the  possibility  of  intracranial  complications  from 
diseased  conditions  of  the  auditory  meatus,  nor  have  they  dis- 
cussed the  anatomical  relationship  between  those  parts.  On  the 
other  hand  Toynbee  discusses  the  subject  very  fully.  He  says: 
"The  blood  vessels  ramifying  through  the  membranous  meatus 
are  directly  continuous  with  those  entering  and  supplying  the 
osseous  meatus ;  the  intimate  connection  between  the  dermis  of 
the  meatus  and  the  bone  is  therefore  very  obvious.  The  relation 
of  the  osseous  walls  of  the  external  meatus  to  the  cavity  of  the 
cranium  are  deserving  attention.  In  the  adult  it  will  be  found 
that  the  upper  wall  of  the  meatus  consists  of  a  solid  lamina  of 
bone,  varying  from  a  line  to  two  lines  in  thickness,  which 
separates  the  cavity  of  the  meatus  from  that  occupied  by  the 
middle  lobe  of  the  cerebrum.  In  some  cases  a  prolongation  of  the 
tympanic  cavity  is  found  extending  into  the  substance  of  the 
upper  wall  of  the  meatus.  In  the  child  these  relations  differ  re- 
markably from  those  just  detailed.  At  birth,  and  for  the  first 
year  subsequently,  the  only  rudiment  of  the  osseous  external 
meatus  is  the  superficial  depression  situated  in  the  middle  of  the 
outer  and  lower  part  of  the  pars  squamosa,  immediately  posterior 
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to  the  root  of  the  zygomatic  process.  This  depression,  to  which 
the  name  fossa  auditoria  may  be  appropriately  applied,  has  the 
rudiments  of  the  mastoid  process  posterior  to  it ;  its  surface  is 
smoother,  and  its  substance  denser,  it  also  contains  fewer 
foramina  for  the  transmission  of  blood  vessels,  than  the  sur- 
rounding bone.  At  the  period  of  birth,  the  portion  of  bone  form- 
ing the  fossa  is  not  more  than  half  or  three-quarters  of  a  line 
thick,  and  the  membranous  meatus  is  attached  to  the  outer,  the 
dura  mater  of  the  middle  cerebral  cavity  to  the  inner  surface.  Its 
structure  is  far  from  being  compact  or  dense,  and  in  its  substance 
the  blood  vessels  from  the  meatus  communicate  with  those  of  the 
dura  mater. 

"As  the  bone  approaches  maturity,  the  fossa  assumes  an  oblique 
position,  and  forms  the  upper  wall  of  the  external  auditory 
meatus,  while  it  is  separated  from  the  cavity  of  the  middle 
cerebral  fossa  by  a  dense  layer  of  bone,  into  which  cells  com- 
municate with  the  tympanic  cavity  are  not  infrequently  pro- 
longed. In  the  adult,  the  fossa  auditoria  has  nearly  lost  its 
oblique  direction,  and  become  a  horizontal  lamina  of  bone.'' 

From  the  foregoing  remarks  it  will  be  evident  that  disease  of 
the  membranous  meatus  externus  is  liable  to  extend  to  the  outer 
surface  of  the  bone,  and  thence  to  the  interior.  After  making 
these  anatomical  observations.  Toynbee  reports  a  case  where  the 
clinical  symptoms  and  history  undoubtedly  point  to  the  diagnosis 
of  sinus  thrombosis,  and  where  the  anatomical  dissection  showed 
that  "the  chief  disease  was  found  in  the  external  meatus  of  which 
the  membrane  lining  the  inner  third  was  soft,  highly  vascular. 
easily  detached  from  the  bone,  and  covered  by  purulent  matter. 
There  was  no  appearance  of  ulceration  on  the  surface."  This  is 
the  only  recorded  case  found  in  the  literature  which  even  re- 
sembles the  history  of  the  case  here  presented. 

Kirchner  in  Sehwartze's  Handb.  der  Ohrenheilk.  in  a  very 
extensive  article  on  diseases  of  the  external  ear,  makes  no  men- 
tion of  even  the  possibility  of  such  a  complication.  All  otologists 
have  seen  cases  of  severe  furunculosis  of  the  auditory  canal  which 
was  difficult  to  diagnose  from  a  mastoid  involvement,  especially 
when  there  was  a  history  of  a  previous  middle  ear  suppuration. 
In  fact  a  few  cases  have  been  reported  where  the  outer  table  of 
the  mastoid  became  involved  from  an  extension  of  a  suppurative 
process  in  the  auditory  canal,  and  where  an  operation  was 
necessary. 
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G.  Krebs  in  Deutsche  Therapeut.  Monattshefte,  in  a  very  ex- 
haustive article  on  ''Bare  Complications  in  Otitis  Externa,"  men- 
tions a  case  where  the  outer  table  of  the  mastoid  became  in- 
volved from  this  source,  necessitating  a  mastoid  operation.  He 
also  mentions  the  fact  that  such  cases  are  extremely*rare. 

Von  Leutert  and  Lannois  have  tailed  attention  to  the  fact  that 
pus  from  a  furunculosis  of  the  external  ear  sometimes  breaks 
through  the  "wall  of  the  external  canal  and  the  abscess  takes  place 
behind  the  ear  on  the  mastoid  or  in  the  fossa  retro-maxillaris. 

Just  a  year  ago  I  operated  upon  a  child  8  years  of  age,  where 
there  was  a  typical  subperiosteal  abscess  over  the  mastoid  with 
a  history  of  a  discharging  ear.  The  auditory  canal  was  swollen, 
thought  to  hi'  secondary  to  the  middle  ear  suppuration.  The 
usual  operation  on  the  mastoid  was  started  when  it  was  found 
that  the  pus  came  from  between  the  membranous  canal  and  the 
bone.  The  mastoid  antrum  and  cells  showed  no  involvement.  It 
is  by  no  means  easy  always  to  make  a  correct  diagnosis  in  these 
cases. 

Gruber  has  very  justly  called  attention  to  the  fa  t  that  we  may 
have  an  intracranial  complication  where  the  middle  ear  has  been 
previously  affected,  but  at  the  time  looks  perfectly  normal,  and  the 
external  ear  may  show  infection  as  the  chief  point  of  origin.  In 
other  words,  the  auditory  canal  infection  is  secondary  to  a  pre- 
vious middle  ear  suppuration  which  has  entirely  healed.  That 
such  is  possible,  we  must  admit  after  such  a  statement  by  so  ex- 
cellent an  authority  as  Gruber.  but  it  seems  impossible  for  a 
thorough  autopsy  not  to  show  even  microscopically  some  changes 
in  the  middle  ear  and  the  mucosa  in  the  adjoining  cells. 

This  case  leads  me  to  remark  that  the  future  text  books  must 
mention  more  in  detail  the  possible  complications  of  a  furun- 
culosis  of  the  external  auditory  canal,  and  otologists  must  con- 
sider this  process  more  serious  than  has  heretofore  been  the  case. 


THE  DEVELOPMENT  OF  THE  TEETH  AND  OCCLUSION  AS 
FACTORS  IN  THE  DEVELOPMENT  OF  THE  FACIAL 
BONES. 

By  FREDERICK  BOGUE  NOTES,   B.   A.,  D.   D.   S.,  of  Chicago,  Illinois. 

The  object  of  preparing  this  paper  is  to  present  ideas  that  are 
constructively  helpful  both  to  the  Rhinologist  and  the  Orthodont- 
ist. To  the  Rhinologist  because  he  is  interested  in  securing  nor- 
mal conditions  in  the  respiratory  passages  and  the  sinuses  which 
communii  ate  with  them,  and  normal  development  is  necessary 
for  proper  ventilation  of  these  spaces,  and  ventilation  is  a  prime 
requisite  for  normal  conditions  of  the  mucous  membrane.  To 
the  Orthodontist  because  he  is  not  simply  concerned  with  the 
correction  of  crooked  and  irregular  teeth,  but  with  development 
of  a  normally  proportioned  face  and  balanced  and  harmonious 
features. 

It  seems  unne<  essary  to  emphasize  the  importance  of  clear  ideas 
of  development  and  growth  of  the  jaws  and  bones  of  the  face 
forming  the  walls  of  the  nasal  cavity  and  sinuses,  to  either  pro- 
fession, for  without  them  it  would  seem  impossible  to  avoid  mis- 
takes both  of  diagnosis  and  treatment. 

It  will  be  my  endeavor  to  express  clearly  as  possible  my  own 
conception  of  the  manner  of  growth  and  changes  occurring  in 
development,  and  the  interdependence  of  various  factors  upon 
which  the  normal  process  is  dependent.  The  time  is  too  short  to 
make  any  attempt  to  present  the  work  that  has  led  to  these  con- 
ceptions which  have  crystalized  gradually  in  fifteen  years  of  study 
of  these  tissues  and  their  development,  but  the  consideration  of 
some  fundamental  principles  is  necessary. 

It  is  only  through  the  brilliant  work  of  Emil  Fisher  and  others 
on  the  constitution  of  the  proteid  molcule  and  the  discovery  of 
the  linking  of  amedo-acids.  that  any  thinkable  conception  of  the 
chemistry  of  vital  processes  has  been  reached.  In  the  linking 
of  amedo-acid  derivatives  in  ring  form  with  infinite  possibilities 
of  complication  and  extension  in  side  chain,  we  have  a  basis  for 
the  consideration  of  metabolism,  and  only  by  gaining  some  con- 
ception of  the  relation  and  interdependence  of  the  surrounding 
medium,  the  cytoplasm,  and  the  nucleus  in  metabolism  can  we 
obtain  any  idea  of  the  relation  of  cellular  and  inter-cellular  sub- 


276 


FREDERICK     BOGUE     NOYES. 


stances  in  the  organism.  From  a  consideration  of  the  physical 
character  of  living  matter,  it  is  evident  that  no  highly  organized 
creature  would  be  possible  without  the  formation  of  substances 
possessing  different  physical  character  to  furnish  support  and 
protection  to  the  living  matter.  All  living  tissues  are  made  up 
of  cells,  and  inter-cellular  substances  which  have  been  produced 
by  the  cells,  and  are  dependent  upon  them  for  the  maintenance 
of  their  chemical  identity  and  properties.  The  formation  of  these 
inter-cellular  substances  is  in  response  to  physical  and  mechanical 
conditions  and  is  a  phase  of  adaptation.  In  the  higher  forms 
certain  tissues  have  been  specialized  with  referen  e  to  support 
and  connection,  and  have  been  called  the  connective  or  supporting 
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1.      Section  through   the  lower  jaw  of  a  pig  embryo  showing  germs  of 
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tissues.  It  is  necessary  to  suppose  that  the  cells  of  these  tissues 
have  been  specialized  to  respond  to  physical  and  mechanical  envi- 
ronment with  the  formation  of  inter-cellular  substances  adapted 
to  the  conditions.  To  illustrate:  in  the  evolution  of  the  sense  of 
sight  certain  cells  of  the  epithelium  have  been  specialized  to  re- 
spond to  light  stimuli  by  metabolic  reaction  of  a  special  kind. 
In  a  similar  way  connective  tissue  cells  have  become  specialized 
to  respond  to  mechanical  environment  by  metabolic  reactions  pro- 
ducing inter-cellular  substances  adapted  to  the  conditions.  A 
study  of  the  embryology  of  connective  tissues  strengthens  these 
ideas,  the  nature  and  arrangement  of  the  inter-cellular  substance 
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being  often  clearly  the  result  of  the  mechanical  conditions  to 
which  the  tissue  is  subjected.  For  instance  we  say  the  fibres  of 
the  peridental  membrane  are  beautifully  arranged  to  support  the 
stresses  to  which  the  tooth  is  subjected,  but  they  are  so  arranged 
because  they  have  been  produced  in  response  to  these  mechanical 
conditions.  In  the  development  of  fibrous  tissue  from  embryonal 
tissue,  the  cells  are  arranged  with  reference  to  the  forces  or 
stresses  which  it  sustains,  and  the  fibres  appear  in  a  corresponding 
arrangement.  One  of  the  most  striking  characteristics  of  the 
connective  tissues  is  their  adaptation  and  ability  to  transform 
themselves  from  one  variety  to  another  better  suited  to  change'! 
conditions.    Because  of  the  fact  that  these  issues  are  largely  made 


Fi| 


Maxillae    at    about    tight    months    after    birth    showing    unerupted 
teeth. 


up  of  inter-cellular  substances  which  are  the  last  to  decompose 
after  death,  they  are  often  thought  of  as  unchanging,  and  it  is 
very  hard  for  men  to  get  the  idea  that  bone  is  a  plastic  tissue. 
Men  are  continually  reasoning  from  experiments  upon  skulls  or 
skeletons,  forgetting  that  they  represent  only  the  remains  ol  the 
inter-cellular  substance,  and  that  even  this  is  not  in  the  same  con- 
dition as  during  life.  Not  long  ago.  a  prominent  scientist,  whose 
name  would  be  recognized  by  many,  showed  me  a  device  of  his 
invention  for  my  opinion  as  to  its  surgical  value.  After  looking 
it  over.  I  told  him  there  was  just  one  thing  the  matter,  that  he 
was  experimenting  with  dead  bone,  which  is  not  the  same  as 
living  bone.     Many  men  have  commented  upon  the    fact    that 
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Nature  never  allows  the  bony  framework  of  a  creature  to  be 
cither  too  heavy  or  too  light,  and  this  will  perhaps  be  understood 
better  if  we  conic  to  realize  that  throughout  life  almost  continual 
changes  are  going-  on.  In  studying  bone  growth  or  bone  forma- 
tion every  one  is  impressed  with  the  alternation  of  formation  and 
destruction,  so  that  many  have  spoken  of  the  process  as  waste- 
ful. Viewed  from  .mother  standpoint,  it  would  be  seen  that  this 
is  Nature's  method  of  adaptation,  that  the  cells  respond  to  the 
demands  for  increase  of  strength  and  rigidity  by  the  production 
of  more  bone,  that  this  proceeds  until  the  weight  and  bulk  is 
greater  than  necessary,  which  causes  absorption,  which  proceeds 


Maxillae  at  about  one  year. 


until  the  tissue  is  too  light  for  the  stress,  and  so  by  oscillating  a 
condition  of  balance  is  maintained. 

It  is  true  from  one  standpoint  that  a  bone  of  the  skeleton, 
whether  a  long  bone,  flat  bone  or  irregular  hone,  can  be  regarded 
as  an  organ  of  support  and  rigidity,  but  it  is  still  more  important 
to  remember  that  it  is  only  a  portion  of  the  connective  tissue 
framework,  which  because  of  definite  mechanical  environment  has 
been  made  rigid  by  the  formation  of  calcified  tissue.  This  atti- 
tude we  will  find  particularh'  important  to  remember  when  con- 
sidering such  epiestions  as  the  opening  of  the  maxillary  suture. 
This  attitude  is  difficult  for  one  who  has  studied  bone  wholly  or 
chiefly   from   the   anatomical   standpoint    rather   than    from    the 
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histological  or  microscopic,  but  becomes  more  and  more  strongly 
impressed  by  the  study  of  bone  growth  and  the  development  of 
the  jaws.  In  the  formation  of  the  membrane  bones  of  the  head 
and  the  face,  calcification  begins  at  points  or  centers  in  the  con- 
nective tissue  and  spreads  by  the  formation  of  spicules  radiating 
from  the  center.  The  ossified  portions  gradually  take  on  the 
form  of  the  respective  bones,  but  remain  separated  by  more  or 
less  of  the  connective  tissue  on  the  line  of  the  sutures  for  a  long 
time.  The  presence  of  connective  tissues  in  the  sutures  is  an  im- 
portant factor  in  growth. 


Fig      4.     Maxillae  in  the  second  year. 

Bone  may  be  defined  as  a  connective  tissue  whose  intercellular 
substance  is  calcified  and  arranged  in  layers,  (lamellae,)  around 
nutrient  canals  or  spaces.  The  cells  are  placed  in  spaces,  lacu- 
nae, between  the  layers,  and  receive  nourishment  through  minute 
channels,  caniliculi,  which  penetrate  the  layers.  By  the  arrange- 
ment of  the  structural  elements  three  varieties  of  bone  are  recog- 
nized. 
Subperiosteal  Bone: 

In  which  the  lamellae  are  arranged  parallel  with  the  surface 
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under  a  formative  membrane  or  periosteum.  This  variety  must 
always  be  considered  a  formative  and  more  or  less  transient  ar- 
rangement. It  is  never  allowed  to  become  very  thick  but  is  par- 
tially removed  and  re-built  into  haversian  system  bone. 

Haversian  System  Bone: 

This  is  often  called  true  bone  that  constitutes  the  greater  part 
of  the  compact  bone  in  the  shafts  of  the  long  bones  and  the  plates 
of  the  flat  and  irregular  bones.  In  this  variety  the  lamellae  are 
arranged  concentrically  around  canals  containing  blood  vessels, 
nerves,  lymphatics  and  embryonal  connective  tissue.  A  study  of 
either  ground   or   decalcified  sections  shows   that   this   variety  is 


Fig.      5.     Complete    temporary    dentition;    about    three    years. 


capable  of,  and  more  or  less- constantly  undergoes,  internal  trans- 
formation by  absorptions  and  rebuildings  occurring  in  the  canals. 

Cancellous  or  Spongy  Bone: 

Is  composed  of  delicate  irregular  spicules  composed  of  a  few 
lamellae  arranged  around  large  irregular  spaces  filled  with  em- 
bryonal connective  tissues  and  containing  blood  vessels,  nerves 
and  lymphatics.  There  is  no  sharp  line  of  demarcation  between 
haversian  system  and  cancellous  bone  and  we  find  all  grades 
between  the  most  dense  with  the  smallest  haversian  canals  and  the 
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most  cancellous  with  the  largest  spaces,  and  the  narrow  cavities  of 
long  bones  must  be  considered  as  enormous  cancellous  spaces'. 

Transformations  of  Bone: 

In  growth,  bone  is  continually  being  transformed  from  one 
variety  to  another  and  this  occurs  in  a  more  or  less  oscillating 
fashion.  In  fact  these  transformations  continue  throughout  life 
and  occur  in  cither  direction.  We  find  subperiosteal  bone  being 
laid  down  within  a  periosteum,  this  being  absorbed  from  the 
walls  of  the  penetrating  canals  and  converted  into  haversian 
system,  and  after  a  sufficient  thickness  has  been  produced, 
absorptions  and  rebuilding  in  the  haversian  canals  convert  them 
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C.     Complete   temporary    dentition    and   the   first   permanent    molar,    in 
the  seventh  year. 


into  cancellous  spaces.  In  the  opposite  way  lamellae  may  be  laid 
down  around  large  cancellous  spaces,  converting  cancellous 
into  haversian  system  bone,  then  absorptions  under  the  peri- 
osteum may  cut  deep  into  the  haversian  system  bone  and  rebuild 
a  few  layers  of  subperiosteal  bone  to  smooth  the  surface.  No  con- 
ceptions of  the  growth  of  bone  and  the  formation  of  the  face  with 
its  enclosed  sinuses  can  be  had  till  these  transformations  are 
clearly  understood.  Every  detail  of  the  minute  structure  of  bone 
is  found  to  be  most  perfectly  related  to  the  stress  and  strain  to 
which  the  bone  as  an  organ  of  support  is  subjected.     Or  as  it 
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should  rather  be  stated,  exery  detail  of  minute  structure  is  formed 
in  response  to  mechanical  environment  and  conditions  of  nutrition, 
and  as  conditions  change,  they  are  rebuilt  in  response  to  balanced 
l't »rces.  It  may  be  said  that  both  phylogenetieally  and  onto- 
genetically  bone  has  been  developed  in  the  species  and  is  formed  in 


Fig.      7.      Front    view    of   Figure    6. 

the  individual  in  response  to  mechanical  stimuli  and  in  adaption 
to  mechanical  environment. 

Phylogenetieally  the  teeth  originated  as  appendages  of  the  skin 
and  had  no  relation  to  the  bone.  Originally  the  teeth  had  only 
fibrous  connective  tissue  support  and  later  in  evolution  with  the 
development  of  the  teeth  bone  was  produced  in  response  to  me- 
chanical environment  thus  rendering  them  more  useful  to  the  in- 
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dividual.  In  the  development  of  the  individual  also  the  for- 
mation of  the  teeth  precedes  the  formation  of  the  hone  which  is 
produced  for  their  support.  With  these  fundamental  consider- 
ations in  mind  we  may  proceed  to  the  consideration  of  the  re- 
lation of  the  teeth  and  occlusion  to  the  development  of  the  hones  of 
the  face.     This  naturally  presents  three  phases  of  consideration. 


Fig.      8.      Dentition    in   the   eighth   year. 

First,  the  relation  of  the  growth  of  the  teeth  to  the  formation  of 
bone  in  the  maxillae. 

Second,  the  relation  of  the  use  of  the  teeth  in  function  to  the 
growth  of  the  bones  of  the  face,  for  it  must  be  borne  in  mind  that 
in  the  normal  individual  the  bones  of  the  face  are  the  result  of  the 
sum  total  of  the  mechanical  conditions  to  which  they  are  sub- 


284  FREDERICK    BOGUE    NOTES. 

je'cted  distributed  in  perfect  balance  and  harmony  through  the 
mechanism  of  normal  occlusion. 

Third,  the  inter-relation  of  the  growth  of  the  teeth  themselves 
and  the  distribution  of  functional  forces  by  occlusion. 

As  soon  as  the  maxillary  arches  are   complete  and  while  the 


Fig.      9.     Dentition  in   the   eleventh  year. 

only  supporting  frame  work  of  the  inaudible  is  Meckel's  cartilage 
the  formation  of  the  tooth  germs  for  the  temporary  teeth  begins. 
By  the  time  these  have  taken  on  their  characteristic  form,  the  for- 
mation of  spicules  of  bone  begins  in  the  mesodermic  tissue  in  the 
region  of  Meckel's  cartilage. 

This  continues  to  spread  until  it  encloses  the  cartilage  and  ex- 
tends upon  the  buccal  and  lingual  of  the  developing  germs.     In 
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this  section  through  the  mandible  of  an  embryo  pig  (Fig.  1)  the 
bone  is  already  taking  form  and  a  periosteum  is  seen  on  its  sur- 
face. From  this  time  onward  growth  will  proceed  by  the  for- 
mation of  bone  under  the  periosteum,  and  in  the  articular  cartilage 
and  its  transformation  within.     Somewhere   between  the  seventh 


Fig.    10.     Maxillae  from  young  adult;  about  fifteen   years. 


and  the  ninth  month  after  birth  (Fig.  2)  the  growth  of  tin1 
incisors  within  their  crypts  causes  absorption  of  the  bony  cov- 
ering and  the  teeth  move  occlusially.  the  bone  from  the  margin 
of  the  crypt  growing  up  to  support  them.  The  roots  are  not  fully 
formed  and  the  multiplication  of  cells  on  the  conical  remains 
of  the  dental  papillae  is  a  factor  in  this  movement.  At  about 
one     year      (Fig.     3)      the     incisors     have     appeared.       Notice 
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the  relation  of  the  unerupted  teeth  in  their  crypts.  The 
roots  of  the  centrals  and  laterals  are  not  completed  and 
each  successively  distal  tooth  lies  deeper  in  the  bone  s<» 
that  their  development  transmits  pressures  which  cause 
the  already  erupted  teeth  to  continue  to  move  upward,  forward 
and  outward  in  the  lower  jaw  and  downward,  forward  and  out- 
ward in  the  upper.  The  crypt  walls  are  continuous  at  their  occlu- 
sal border  with  the  dense  cortical  plates  and  so  in  a  sense  are 
swung  from  the  upper  border  of  the  bone,  but  the  growth  of  the 


Fis 


Adult. 


tooth  germ  exerts  pressure  which  pushes  the  crypt  walls  through 
the  cancellous  bone  until  the  resistance  below  is  greater  than  the 
resistance  above.  The  relation  of  the  lower  wall  of  the  crypt  of 
the  temporary  molars  to  the  canal  of  the  inferior  dental  nerve  is 
worthy  of  notice  in  its  relation  to  the  nervous  phenomena  so  often 
accompanying  the  eruption  of  these  teeth.  (Fig.  4).  As  soon  as 
these  teeth  erupt  they,  and  in  fact  the  entire  surface  of  the  gums 
are  subjected  to  pressures  which  are  the  result  of  the  growth  of  the 
enclosed  organs  and  to  stresses  nroduced  bv  the  action  of  muscles 
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attached  to  the  periosteum  and  iu  constant  use  in  function.  We 
must  picture  the  bone,  not  as  a  solid  and  unyielding  structure  as 
it  is  presented  in  a  dried  skeleton,  but  as  an  extremely  active 
tissue  very  rich  in  blood  supply  and  made  up  of  millions  and 
millions  of  cells  all  of  which  are  very  busy.  The  result  of  the 
growth  and  eruption  of  the  temporary  teeth  one  after  another  is 


Fie  12  Longitudinal  section  through  the  tip  of  the  alveolar  process  of  a 
temporary  tooth  about  ready  to  be  lost.  d — dentin;  Cm — 
cementum;  showing  absorption  and  rebuilding;  Pd — peridental 
membrane;  B — bone  growing  occlusially  at  the  border  of  the 
process;    Hb — rebuilt   haversian   system   bone. 

the  development  of  the  maxillae  in  an  occlusal  and  outward 
direction,  increasing  the  size  of  its  arch  and  its  thickness  from 
above  downward.  (Fig.  5).  When  all  of  the  temporary  teeth 
have  taken  their  positions  and  are  in  full  occlusion,  growth  con- 
tinues in  the  same  directions  under  the  influence  of  development 
and     function     of     the     first     permanent     molars.       At     about 
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six  years,  the  four  first  molars  erupt  and  take  their 
positions  in  the  arch.  (Pig;  6).  The  importance  of 
these  teeth  and  their  normal  relations  to  each  other  cannot 
possibly  be  over  estimated.  They  are  the  largest  and  strongest 
teeth  of  the  permanent  set  and  during  the  period  in  which  the 
temporary  teeth  are  being  replaced  by  the  permanent  ones,  they 
not  only  do  the  chief  work  of  mastication,  but  maintain  the  proper 


Fig.   13.     Bone    from    the    buccal    plate    of   the    mandible    of    a    young    sheep 
showing   the    transformations   of   bone. 


relation  of  the  maxillae  and  distribute  the  forces  of  function 
The  mesio-buccal  cusp  of  the  upper  molar  should  lock  between  the 
buccal  cusps  of  the  lower,  but  it  often  happens,  apparently  usually 
because  of  pervertions  of  the  functions  of  respiration  and  deglu- 
tition that  they  lock  with  the  disto-buccal  cusps  of  the  upper  teeth 
between  the  buccal  cusps  of  the  lower,  throwing  the  entire  mandi- 
ble half  the  width  of  the  molar  distal  to  its  normal  position.  The 
locking  of  the  cusps  retain  it  permanently  in  this  position  and  not 
only  disturbs  the  relation  of  each  permanent  tooth  as  it  erupts, 
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Figure     16. 
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Figure     19. 

Figs.    14-19    inclusive.      Photomicrographs   of    bone    in    the    region    of    the    in- 
terpremaxillary   suture. 
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but  entirely  changes  the  distribution  of  functional  forces  upon  the 
hone.  During  this  period  the  first  molar  must  he  considered  as 
the  point  upon  which  the  action  of  the  muscles  attached  to  the 
condyle  and  ramus  and  those  attached  to  the  anterior  portion  of 
the  jaw  arc  balanced  and  the  change  in  the  relation  of  the  first 
molar  profoundly  alters  the  direction  of  forces  upon  the  growing 
hones. 

During  the  entire  period  of  the  function  of  the  temporary  teeth, 
they  continue  to  move  through  three  dimensions  of  space  in  an 
occlusal  and  outward  direction  under  the  influence  of  the  develop- 
ment of  the  permanent  teeth.  This  growth  is  at  first  chiefly  in 
the  anterior  region  or  from  the  symphysis  to  the  mental  foramen 
in  the  mandible  and  from  the  suture  to  the  cuspid  region  in  the 


Fig.   20.     Section   of  the   skull   in   the   molar   region.      (Dr.   Cryer). 

maxillae.  In  this  development  the  growth  of  the  permanent  in- 
cisors and  cuspids  are  very  instrumental.  (Fig.  7.)  Between 
six  and  seven  years  of  age  the  crowns  of  these  teeth  have 
been  fully  formed  and  occupy  most  of  the  space  between  the  floor 
of  the  nose  and  the  roots  of  the  teeth  in  the  upper  and  the 
inferior  border  of  the  mandible  and  the  roots  of  the  teeth 
in  the  lower.  The  growth  of  the  cuspid  has  pushed  its  crypt 
wall  through  the  cancellous  bone  until  it  is  braced  against  the 
solid  structure  at  the  base  of  the  malar  process.  (Fig.  8). 
The  lower  cuspid  has  obtained  a  firm  rest  against  the 
lower  cortical  plate  of  the  mandible.  The  teeth  lie  to  the 
lingual  of  the  roots  of  the  temporary  teeth  and  are  arranged  in 
phalanx,  the  lateral  braced  against  the  central,  the  cuspid  against 
the  lateral,  and  both  cuspids  against  the  cortical  plate.    A  similar 
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arrangement  is  seen  in  the  maxillae.  At  about  this  time  only  the 
crowns  of  the  cuspids  have  been  developed  and  as  their  long 
roots  are  formed,  all  of  the  previously  erupting-  teeth  are  carried 
in  the  occlusal  and  outward  direction.  (Fig.  9).  It  will  be  seen  that 
normal  proximal  contact  is  necessary  for  the  carrying  out  of  this 


Fig.   21      Maxillae  from  the   median 
line  at   two   years. 


Fig.   22. 


:ame  at   three  years. 


Fig. 


The    same    at    twelve    years. 


Fig. 


The   same  at   adult   age. 


mechanism.    By  means  of  this  arrangement  the  upper  temporary 
incisors  should  be  forced  apart  and  stand  widely  separated  before 

they  are  lost,  and  when  at  seven  years  this  has  not  occurred,  we 
know  that  the  development  is  below  normal. 

From  nine  to  fourteen  years  growth  is  largely  from  the  mental 
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foramen  to  the  ramus  and  in  the  corresponding  portions  of  the 
maxillae,  and  is  brought  about  by  development  of  the  bicuspids 
under  the  temporary  molars  and  of  the  second  molars  to  the 
distal    of   the    first.      (Fig.    9).      When    at    thirteen    or    fourteen 


Figure      25. 


(Fig.  10)  all  of  the  permanent  teeth  except  the  molars  are  in  oc- 
clusion, the  growth  in  an  occlusal  and  outward  direction  should 
continue  until  development  is  complete.  If  the  vitality  of  the 
cells  in  the  bone  has  been  maintained  by  the  mechanical  stimuli 
of  full  normal  function  the  development  of  the  third  molars  be- 
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hind  the  second  ones,  together  with  functional  pressures,  should 
he  sufficient  to  continue  this  occlusal  outward  movement.  (Fig. 
11).  Notice  the  relation  of  the  apices  of  the  incisor  roots  to  the 
floor  of  the  nose  and  the  inferior  border  of  the  mandible  in  the 


Figure     2S. 

skull  of  a  child  of  fifteen  years  and  the  normal  adult.  (Figures 
10  and  11).  Unfortunately  too  often  the  tissues  are  not  suffi- 
ciently rigorous  or  the  necessary  mechanical  stimuli  are  lacking 
to  carry  out  this  development  and  the  third  molars  remain  un- 
erupted.     In   the   development  described  the  transformations  of 
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bone  are  continually  going  on.  Bone  is  formed  on  the  surface  by 
the  periosteum  and  the  peridental  membrane  at  the  alveolar 
border  and  the  articular  cartilage  and  is  rebuilt  and  transformed 
within.  The  periosteum  moulds  the  surface  by  absorption  cutting 
deep  into  the  part  already  formed,  and  then  reforms  a  few  layers 
on  the  surface.  A  study  of  decalcified  sections  give  a  record  of 
these  changes  in  the  arrangement  and  character  of  the  lamellae 
The  tissue  changes  in  the  mandible  furnish  a  good  example  of 
the    mutations    of    bone    in    growth.      A    section    through    the 


Figure     29. 

alveolar  process  of  a  temporary  tooth  shows  the  connective  tissue 
at  the  border  of  the  process  being  converted  into  subperiostia] 

and  subperidental  bone,  which  is  absorbed  from  within  and  re- 
built in  haversian  systems.  The  process  around  the  temporary 
tooth  about  to  be  shed  appears  as  a  regular  patch  work.  (Fig. 
12).  In  the  buccal  cortical  plate  of  the  mandible  the 
formation  under  the  periosteum,  the  transformation  into 
haversian  system,  and  the  change  to  cancellous  variety 
may  be  seen  in  one  field.  (Fig.  13).  In  connection  with 
the  advisability  of  the  operation  of  opening  the  maxillary 
suture  for  the  increase  of  nasal  space,  many  statements  have  been 
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made  as  to  the  character  of  the  suture  and  its  function  in  the 
growth  of  the  bone  but  none  of  these  that  I  have  seen  are  based 
upon  the  study  of  the  tissue  or  show  any  photo-micrographs  of 
the  tissue.  In  general,  I  think  the  statement  can  be  made  that  the 
connective  tissue  in  the  line  of  the  suture  is  not  important  as  an 
osteogenetic  structure.  That  the  formations  of  bone  that  occur 
are  rather  mutations  like  those  going  on  elsewhere  within  the  tis- 
sue. In  other  words  the  maxillae  are  not  pushed  apart  by  the 
formation  of  bone  in  the  medium  suture  and  the  direction  of 
growth  is  not  in  that  direction.     On  the  other  hand  the  sutures  are 


Figure     30. 


important  as  allowing  the  changes  of  adjoining  bones  in  relation 
to  each  other  during  the  growth  of  enclosed  organs  or  surrounding 
parts,  and  sutures  do  not  ossify  until  enclosed  structures  have  ob- 
tained their  full  development. 

Some  years  ago  I  received  through  the  kindness  of  Dr.  A.  H. 
Ketchura  of  Denver  a  portion  of  bone  removed  by  Dr.  Carmody  in 
an  operation  for  carcinoma,  and  containing  the  intermaxillary 
suture  in  the  incisal  region.  I  cut  the  sections  at  right  angles  to 
alveoli  of  the  incisors  and  as  nearly  as  possible  parallel  with  the 
floor  of  the  nose.  Six  photo-micrographs  of  the  tissue  accompany 
this.      (Figs.     14-19).      The     bone     was     somewhat     broken     by 
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the  manner  of  removal  but  is  in  fair  condition.  The 
character  of  the  tissue  in  the  suture  is  found  to  be  much 
more  denslv  fibrous  than  that  of  the  cancellous  spaces 
and  not  of  the  same  embryonal  character.  It  does  not  show 
the  appearance  of  the  osteogenic  layer  of  the  periosteum.  There 
is  no  indication  of  bone  formation  as  there  is  under  the  periosteum, 
especially  in  the  region  of  the  nasal  spine,  and  only  slight  indica- 
tions of  rebuilding  as  occur  in  cancellous  bone.  In  the  preceding 
description  of  the  relations  of  the  growth  of  the  teeth  to  forma- 
tion of  the  maxillae  reference  was  several  times  made  to  functional 


Figure      31. 

forces  which  exert  an  influence  in  producing  mechanical  stimuli. 
These  forces  are  exerttd  to  a  considerable  extent  upon  the  sur- 
faces of  the  bone  through  muscular  contraction  and  through  the 
attachment  of  muscles  to  the  periosteum  covering  them,  but  their 
most  important  means  of  distribution  is  through  the  teeth,  and 
their  interlocking  inclined  planes  in  occlusion.  Dr.  E.  H.  Angle 
deserves  the  greatest  credit  for  having  discovered  in  the  occlusion 
of  the  teeth  a  mechanism  through  which  forces  are  distributed 
and  upon  which  the  normal  development  of  the  face  is  dependent. 
The  locking  of  the  buccal  cusps  of  the  lower  teeth  between  the 
cusps  of  the  upper  causes  the  movements  of  the  teeth  in  mastica- 
tion to  mould  the  form  of  the  arch.     In  the  lateral  grinding  move- 
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merits  the  buccal  slopes  of  the  cusps  of  the  lower  teeth  press 
against  the  lingual  slopes  of  the  uppers  and  exert  a  powerful  in- 
fluence in  widening  and  rounding  the  arch.  This  can  be  appre- 
ciated by  closing  the  teeth  firmly  and  grinding  the  teeth  when 
the  lateral  pressure  will  be  felt,  or  by  examining  a  vertical  section 
of  the  skull  in  the  molar  region.  (Fig.  20).  If  the  jaws  are  used 
chiefly  with  up  and  down  motion  and  from  front  to  back  as  in  the 
chopping  and  crushing  of  meat  fibre,  the  arch  will  be  longer  and 
narrower,  and  if  there  is  no  vigorous  use  of  the  teeth  in  mastica- 
tion the  bones  will  he  under  developed  and  the  respiratory  spaces 


Figure 


Fjo-s  25-32  Front  views  of  the  series  of  skulls.  Photographed  with  the 
same  arrangement  of  the  camera  so  as  to  preserve  relative 
proportions 'and  illustrating  the  development  of  the  hones  of 
the    face. 

consequently  narrowed.  Normal  respiration  during  the  develop- 
ment period  exerts  the  greatest  influence  upon  the  growth  of 
the  hones.  With  the  mouth  closed  the  lips  are  pressed  against 
the  labial  surfaces  of  the  incisors  the  lower  lip  covering  about  one 
third  of  the  upper  incisors.  The  tongue  tills  the  vault  of  the  pal- 
ate and  pushes  against  the  lingual  surfaces  of  the  teeth  and  bone. 
The  air  being  partially  exhausted  by  the  soft  palate  lying  against 
the  base  of  the  tongue  there  is  a  downward  pressure  on  the  floor 
of  the  nose.     With  every  vigorous  inspiration  there  is  a  depression 
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of  the  hyoid  bone  and  consequent  pull  upon  all  of  the  muscles  ex- 
tending from  it  to  the  mandible  and  tongue,  this  increases  the  pres- 
sure on  the  lingual  surfaces  of  the  teeth  and  the  downward  pres- 
sure on  the  palate.  If  breathing  is  carried  on  with  the  mouth  open 
all  of  these  influences  are  lacking  and  the  result  is  shown  in  the 
typical  deformities  of  Class  1,  Division  1.  I  nless  the  incisors  are 
in  normal  relation  the  closing  of  the  lips  in  normal  relation  is  im- 
possible and  consequently  whatever  the  condition  of  the  respira- 
tory passages  normal  breathing  is  impossible.  If  the  first  molars 
have  locked  their  cusps  in  abnormal  relation,  the  relation  of  the 
incisors  cannot  be  normal,  consequently  operations  for  adenoids 
in  children  of  seven  years  or  older  seldom  have  much  effect  alone 
in  the  cure  of  mouth  breathing.  The  function  of  deglutition  is 
quite  as  important  as  that  of  breathing  and  is  seldom,  if  ever,  nor- 
mal in  abnormal  breathers.  The  normal  individual  swallows 
about  once  in  two  minutes  night  and  day.  With  each  deglutition 
the  teeth  are  pressed  firmly  together  by  the  contraction  of  the 
elevators  of  the  mandible,  this  produces  the  greatest  pressure  upon 
the  lingual  cusps  of  the  upper  teeth  and  the  buccal  cusps  of  the 
lower  and  is  an  important  factor  in  the  development  of  normal 
nasal  spate,  for  it  carries  the  apices  of  the  roots  buecaly.  At  the 
same  time  the  hyoid  hone  is  elevated  and  the  tongue  flattened, 
pressing  on  the  lingual  surfaces  of  the  teeth  and  pulling  upon  the 
roof  of  the  mouth.  In  the  intervals  the  exhaustion  of  air  partially 
sustains  the  weight  of  the  mandible. 

Enough  has  been  said  to  show  that  throughout  growth  the  nasal 
cavity  increases  in  depth  and  width  by  the  distribution  of  func- 
tional forces  through  the  bone  by  means  of  the  occlusion  of  the 
teeth.  The  changes  in  the  bone  in  growth  is  best  illustrated  by 
viewing  the  maxillae  from  the  median  line.  The  four  hones  were 
photographed  with  the  same  lens  and  bellows  length,  so  as  to 
preserve  the  relative  size.     (Figs.  21  and  24). 

In  closing  let  me  repeat  that  in  the  development  from  the  infant 
to  the  adult  the  hones  are  growing  under  the  influence  of  me- 
chanical stimuli  and  for  full  normal  development  vigorous  nor- 
mal function  is  necessary.  It  is  useless  to  establish  normal  occlu- 
sion of  the  teeth  if  normal  functional  stimuli  are  not  distributed 
by  it,  and  it  is  equally  useless  to  clear  out  obstructions  from  nasal 
passages  if  malocclusion  renders  normal  function  impossible.  The 
direction  of  growth  is  downward,  forward  and  outward  increasing 
the  distance  from  the  floor  of  the  nose  and  the  floor  of  the  orbit 
to  the  incisal  edges  of  the  teeth  and  increasing  the  depth  and  width 
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of  the  nasal  cavities.  We  may  follow  the  process  in  a  series  of 
photographs  from  skulls  in  the  Museum  of  the  Northwestern  Uni- 
versity Denial  School  made  of  the  same  relative  size  to  show  the 
direction  of  growth.     (Pigs.  25-32). 


TREATMENT  BY  THE   ORTHODONTIST  SUPPLEMENTING 
THAT  BY  THE  RHINOLOGIST. 

By  A.  H.   KETCHAil.  D.  D.  S..  Denver.  Colo. 

Mr.  President,  Gentlemen,  and  Members  of  the  American  Laryn- 
gological,  Khinological  and  Otological  Society: 

In  the  paper  just  read.  Dr.  Noyes  has  shown  how  the  dental 
arches,  bones  of  the  face  and  the  nasal  cavity  develop  normally 
in  response  to  perfectly  balanced  forces.  He  has  also  shown  how 
they  develop  abnormally  in  response  to  interference  with  normal 
forces.  It  is  my  purpose  to  show  how  the  orthodontist  may  over- 
i  ome  abnormal  forces.  How  he  may  interrupt  the  progress  of 
the  abnormal  formation  of  the  bones  and  tissues  of  the  jaws,  the 
face,  and  the  nasal  cavity,  as  well  as  the  accessory  sinuses.  How 
normal  forces  may  then  be  made  to  act  so  that  abnormal  develop- 
ment may  give  way  to  normal  development,  and  the  poorly 
developed  mouth  breather,  who  usually  is  backward  mentally  as 
well  as  physically,  may  lie  induced  to  develop  along  physiological 
lines. 

I  understand  that  many  of  your  patients  are  month  breathers, 
breathing  through  the  mouth  at  least  a  part  of  the  time.  That 
the  principal  cause  of  mouth  breathing  is  the  present  e  of  adenoid 
vegetations;  that  you  often  have  associated  with  these,  enlarge- 
ment of  the  tonsils  and  also  a  deflected  septum.  The  other 
causes  of  nasal  stenosis — such  as  a  deflected  septum  due  to 
trauma,  hypertrophy,  ledges  and  spurs,  and  also  hypertrophy  of 
the  turbinates,  do  not  occur  as  frequently.  I  find  by  experience 
that  many  of  your  patients  over  seven  or  eight  years  of  age 
upon  whom  yon  have  operated  for  adenoids,  have  not  been  cured 
of  mouth  breathing.  Dr.  Noyes  has  shown  the  reason  for  this 
For  if  an  abnormal  force  such  as  breathing  through  the  mouth. 
has  been  operating  for  considerable  length  of  time,  lack  of  devel- 
opment of  the  involved  bones  and  muscles,  malocclusion  of  the 
teeth,  with  hypertrophy  of  the  lining  membrane  of  the  nose,  due 
to  altered  atmospheric  pressure  must  result. 

In  order  to  make  certain  that  my  experience  was  not  excep- 
tional. I  sent  a  list  of  questions  to  eighty-five  orthodontists  of 
full  experience,  most  of  whom  replied;  their  answers  show  that 
the  majority  of  the  orthodontist's  patients  are  mouth  breathers 
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when  first  examined, — though  most  have  undergone  an  operation 
for  removal  of  adenoids.  The  minority,  though  afflicted  with 
malocclusion  of  the  teeth  and  more  or  less  constricted  dental 
arches,  have  sufficient  breathing  space  and  have  never  suffered 
from  enlarged  adenoids  or  other  form  of  nasal  obstruction.  I  do 
not  know  wdiat  percentage  of  your  adenoid  cases  have,  broad 
dental  arches  with  well  developed  nasal  spaces,  but  I  take  it  for 
granted  that  it  is  quite  small;  for,  in  these  cases,  the  presence  of 
adenoids — unless  in  large  masses — would  not  interfere  with  the 
patient's  breathing.  The  evidence  which  is  forced  upon  the 
orthodontist  every  day  is  that  while  the  adenoid  operation  is  quite 
necessary,  it  alone  is  not  often  a  cure  for  mouth  breathing,  except 
in  the  younger  patients  where  the  cause  has  been  operative  for 
but  a  short  time  and  has  not  caused  malformation  of  the  hones 
or  abnormal  development  of  the  muscles  involved,  though  at  the 


Figure      1. 

early  age  of  four  and  four  and  one-half  years  great  malformation 
may  result,  as  is  shown  by  Fig  1. 

You  may  ask:  "When  the  rhinologist  has  failed  to  establish 
normal  breathing,  how  can  the  orthodontist  relieve  this  condi- 
tion?" In  the  first  place.  I  will  take  for  illustration  an  aggra- 
vated case  (Fig.  2,  A  and  B).  from  that  type  in  which  there  is 
ample  breathing  space  after  adenoids  have  been  removed  and  yet 
the  child  continues  to  breathe  through  the  mouth.  It  is  impos- 
sible to  close  the  lips  on  account  of  the  protrusion  of  the  upper 
anterior  teeth.  You  can  readily  see  that  by  reducing  these  abnor- 
mal relations  the  orthodontist  can  make  it  possible  for  the  patient 
to  close  the  lips  and  breathe  through  the  nose  (Fig.  3,  C  and  D). 
This  also  establishes  a  normal  distribution  of  the  forces  of  occlusion 
in  the  mastication  of  food ;  of  tongue  pressure  inside  the  dental 
arches  and  of  lip  and  cheek  pressure  outside,  and  the  establish- 
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ment  of  normal  air  pressure  in  the  nasal  cavity.  By  use  the 
weak  upper  lip  is  developed.  By  eliminating  abnormal  exercise — 
in  making  it  impossible  for  the  lower  lip  to  be  drawn  in  behind 
the  upper  incisors — its  thickness  is  reduced.  The  muscles  which 
hold  the  mandible  forward  are  strengthened,  and  the  mouth  is  kept 
kept  closed  by  the  wearing  of  intermaxillary  elastics  from  the 
region  of  the  upper  canine  to  the  lower  molar.  These  ligatures  are 
usually  worn  day  and  night  during  the  active  period  of  treat- 
ment and  at  night  during  the  period  of  retention,  which  should 
last  until  month  breathing  has  been  overt  ome. 

Now  comes  the  question  of  those  eases  in  which  the  nasal  space 
is  lacking  in  development;  in  which  the  dental  arch  and  max- 
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illary  bones  are  narrow:  in  which  the  removal  of  adenoids  has 
been  of  no  appreciable  benefit  to  the  breathing.  What  can  the 
orthodontist  do  to  help  these  rases?  In  the  younger  patients  he 
can  establish  a  balance  of  the  forces  of  occlusion  and  thus  stimu- 
late growth  and  overcome  the  arrested  development  by  applying 
gentle  pressure  to  the  teeth,  gradually  widening  the  dental  arches 
and  placing  the  upper  and  lower  teeth  in  their  normal  relations, 
so  that  the  force  in  masticating  food  is  transmitted  through  the 
teeth  to  the  maxillary  bones  and  their  palatine  processes  which 
form  the  floor  of  the  nose.  These  forces  which  are  now  correctly 
distributed  -will  continue  the  development  and  widening  of  the 
nasal  cavity.  When  the  septum  is  deflected  it  will  usually  be 
benefited.  Of  course  we  cannot  hope  by  this  means  to  over- 
come deflection  due  to  trauma,  hypertrophy,  lodges  and  spurs. 
You  may  think  that  T  am  over  sanguine,  but  the  evidence  fur- 
nished by  orthodontists  is  overwhelmingly  in  the  affirmative.     A 
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large  number  of  cases  have  been  cited  where  children  with  con- 
stricted nasal  spaces  have  developed  efficient  breathing  spaces  as 
a  result  of  stimulation  through  the  work  of  the  orthodontist.  The 
majority  of  these  patients  had  improved  in  general  health  and 
gained  in  weight  to  a  greater  extent  than  ever  before  during  a 
similar  period,  and  had  gained  more  than  the  average  child  at  a 
corresponding  age:  gains  of  from  fifteen  to  twenty-five  pounds 
during  the  first  year's  treatment  are  not  at  all  infrequent.  In 
many  of  these  cases  adenoids  had  been  removed  several  years 
prior    to    the    beginning    of    orthodontic    treatment,    the    patient 


Figure      2B. 


remaining  a  mouth  breather  without  experiencing  any  particular 
improvement  in  general  health  or  the  normal  gain  in  growth  and 
development. 

This  type  of  cases  is  well  illustrated  by  Fig.  4.  E  and  P.  History 
is  as  follows:  Enlarged  tonsils  removed  at  six  years  of  age; 
adenoids  one  year  later,  but  the  operations  were  too  late  to 
materially  help  the  nasal  space  or  the  dental  arches,  for  growth 
had  been  so  much  arrested  that  while  removal  of  tonsils  and 
adenoids  prevented  the  case  from  becoming  even  Avorse,  yet  you 
sec  what  a  badly  constructed  arch  and  what  maloccluded  teeth 
the  patient  had  at  fourteen  years  of  age  when  presented  for 
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orthodontic  treatment.     The  boy's  rhinologist,  Dr.  T.  E.  Carmody 

of  Denver,  reported  that  on  examination  he  found  the  nasal  space 
was  about  one-half  normal,  not  only  on  account  of  narrowing, 
hut  on  account  of  an  intumeseent  condition  of  the  tissues:  septum 
deflected  to  the  right.  It  was  examined  at  intervals  of  several 
weeks:  after  packing  with  adrenalin  the  intumescence  would  dis- 
appear, but  show  a  narrow  nasal  space,  which  became  greater  as 
treatment  progressed  (Fig.  6.)  The  condition  on  the  oral  side 
of  the  palatine  portion  of  the  maxillary  hones  was  fully  as  bad. 
The  distance  across  the  roof  of  the  mouth  between  the  upper  sec- 
ond pre-molars  at  the  gum  line,  was  but  eighteen  m.  m. 

Extraction  of  two  or  more  pre-molars  and  the  drawing  back 
and    down    of    the    upper    canines,    would    have    been    our    only 
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recourse  a  few  years  previous  to  the  time  this  case  was  treated 
Unfortunately,  such  procedure  is  sometimes  followed  today,  but 
it  leaves  the  maxillary  arch  just  as  narrow  as  before  treatment, 
and  thus  can  have  no  beneficial  effect  upon  the  nasal  cavity. 
It  leaves  the  teeth  still  in  malocclusion  with  no  improvement  in 
function.  The  patient  is  left  with  an  undeveloped  nasal  cavity, 
deformed  oral  cavity,  with  little  chance  of  reaching  normal  physi- 
cal development.  Fortunately.  Dr.  Edward  H.  Angle,  a  few 
years  ago  proved  that  in  these  cases,  by  retaining  the  full  comple- 
ment of  teeth  and  placing  them  in  their  normal  positions, 
development  of  the  alveolar  process  over  the  roots  of  the  teeth 
would  take  place,  and  there  would  be  a  building  in  of  hone.  This 
was  proven  in  a  number  of  instances  by  carefully  made  models. 

Since  this  development  of  the  alveolar  process  takes  place  it  is 
logical   to  assume  there  must   be   a   similar  development   of  the 
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maxillary  hones,  and  consequent  increase  in  size  of  the  nasal 
cavity.  This  has  been  verified  in  many  cases  by  rhinologists' 
examinations  before  and  after  the  orthodontist's  treatment. 

By  a  new  appliance  designed  by  Dr.  Angle  we  are  now  able  to 
move  the  roots  of  the  teeth  out  as  rapidly  as  we  do  the  crowns, 
thus  transmitting  the  gentle  stimulation  directly  to  the  body  of 
the  maxillary  hones. 

To  continue  the  history  of  this  case  (Fig.  5,  (1  and  II)  :  The  dental 
arches  were  widened  and  the  crowns  of  the  teeth  placed  in  their 
correct  positions.     The  active  tooth  movement  was  completed  in 
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hss  than  a  year's  time.  The  boy.  who  was  poorly  nourished  and 
stunted  when  treatment  was  begun,  did  not  suffer  hut  gained  in 
weight  and  health  during  the  operation.  At  the  end  of  this 
period  he  again  visited  his  rhinologist,  who  reported  that  the 
nasal  space  was  about  two-thirds  to  three-fourths  normal,  due  to 
apparent  widening  of  the  nasal  space  and  subsidence  of  the 
intumescence.  This  as  a  result  of  widening  the  maxillary  arch. 
Tin1  measurements  showed  a  gain  of  thirteen  m.  m.  across  the 
arch.  Three  and  one-half  years  after  active  treatment  was  com- 
pleted, his  rhinologist  reported:  Nasal  space  apparently  nor- 
mal;  septum  straight :   turbinates  normal.      (Fig.  6). 
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Some  have  claimed  that  by  widening  the  dental  arch  the  rooE 
of  the  mouth  is  Lowered.  Others  claim  that  this  is  not  true. 
In  my  opinion,  both  statements  are  partly  correct  and  partly 
incorrect.  It  is  plain,  by  dropping  a  perpendicular  line  from 
the  roof  of  the  mouth  to  the  plane  of  the  occlusal  surfaces  of 
the  teeth  in  Fig  6.  that  the  roof  is  higher  in  the  finished  ease 
than  in  the  one  before  treatment.  Could  Ave  also  measure  from 
the  apex  of  the  nasal  cavity  to  its  floor,  we  would  find  that  the 
distance  had  increased  there  also:  in  other  words,  there  has  been 
a  general  development  of  the  hones  of  the  fa  e  in  that  they  have 
grown  downward  and  forward  as  well  as  broader. 

After  sixteen  vears  of  age,  establishing  normal  balance  of  all 
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the  oral  forces  helps  the  nasal  cavity,  though  not  to  as  great  an 
extent  as  in  the  younger  child,  hut  it  is  certainly  worth  while. 

I  have  been  asked  to  express  an  opinion  as  to  what  benefit  the 
nasal  cavity  derives  from  the  attempted  opening  of  the  median 
maxillary  suture,  as  advocated  by  a  number  of  operators,  princi- 
pal among  these  being  Dr.  G.  V.  I.  Brown  of  Milwaukee,  who  was 
one  of  the  first*  to  advocate  this  for  the  purpose  of  widening  the 
nasal  cavity  and  also  allowing  the  vomer  to  slip  down  into  the 
open  suture  with  the  expectation  that  the  deflected  septum  would 
straighten. 

At  the  outset.  I  wish  to  say  that  all  my  experieni  e  in  this  opera- 
tion is  of  a  negative  character,  in  that,  while  I  have  tried  to 
separate  the  median  maxillary  suture,  both  in  the  living  subject 


♦Though  this  operation  was  mentioned  in  the  Dental  Cosmos  in  1S60. 
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and  in  a  cadaver,  I  have  failed,  or,  at  any  rate,  have  not  been 
able  to  prove  that  I  opened  this  suture.  The  Latter  experiment 
was  on  the  cadaver  of  a  four  or  five  year  old  child  in  which  1 
dissected  away  the  tissues  down  to  the  sutures  from  over  the 
palatial  bones  forward  along  the  median  maxillary  suture  up  to 
the  sutures  of  the  nasal  bones,  and  then  carefully  constructed  an 
appliance  after  Dr.  Brown's  method  of  experiment  on  green 
skulls"''  which  I  anchored  to  the  firm  temporary  canines  and  to 
the  second  temporary  molars  (the  one  upon  the  right  side  being 
slightly  weakened  as  result  of  an  abscess).  I  applied  pressure 
with  the  jack  screw  and  widened  the  arch  5  m.  m..  at  which  point 
the  buccal  alveolar  plate  of  bone  upon  the  right  side  gave  way. 
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There  was  no  increase  in  distance  across  the  opennig  of  the  nasal 
cavity,  which  I  measured  and  marked  carefully  before  pressure 
was  applied  to  the  teeth,  nor  had  the  median  maxillary  suture 
opened  in  the  least.  I  cannot  say  whether  or  not  it  would  have 
opened  had  the  alveolar  process  around  the  right  second  tem- 
porary molar  been  as  strong  as  the  one  on  the  opposite  side. 

In  the  Dental  Cosmos  for  January.  1909.  Dr.  Brown,  in  speak- 
ing of  opening  the  median  maxillary  suture,  says:  "By  the  aid 
of  pressure,  which  is  so  gently  applied  that  there  is  no  pain  and 
but  little  inconvenience  for  the  patient,  it  is  possible  in  all  young 

!  Imported  in  The  Journal  of  the  American  Medical  Association.  March 
27,   1909. 
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persons  to  force  the  maxillaries  apart  by  separating  the  median 
suture  extending  between  the  central  incisor  teeth  and  on  through 
the  <  entral  portion  of  the  hard  palate.  This  method  is  also  prac- 
ticable in  older  persons,  as  is  shown  in  our  illustrations.  Evi- 
dence of  this  is  given  by  the  fact  that  the  central  incisors  are 
moved  apart  without  an  attachment  or  a  direct  pressure  of  any 
kind  being  applied  to  these  teeth." 

Some  operators,  including  myself,  have  attempted  to  show  by 
the  means  of  radiographs  that  the  median  maxillary  suture  has 
been  opened.  Our  radiographs  have  failed  to  prove  that  the 
suture  lias  been  opened  except  between  the  premaxillaries. 

In  answer  to  Dr.  Brown's  argument  that  the  suture  has  been 
opened   because  the  central   incisors  were  moved  apart.  I  would 
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say:  It  is  often  the  experience  of  an  orthodontist  when  widen- 
ing the  upper  dental  arch, — especially  by  means  of  the  appli- 
ance known  as  the  expansion  arch, — that  if  he  ligates  the 
canines  to  the  wire  arch  without  ligating  the  incisors,  a  space 
will  soon  develop  between  the  central  incisions.  I  can  explain 
it  from  a  fact  which  I  discovered  a  number  of  years  ago  while 
studying  the  suture  between  the  premaxillaries  by  means  of  the 
radiograph,*  that  this  suture  was  open  in  depths  of  from  one- 
third  to  the  full  length  of  the  central  incisor  roots  in  two-thirds 
of  the  cases  examined. 

Dr.  George  Wright  of  Boston,  in  June.  1911  Cosmos,  reports: 

*The  results  were  given  in  a  paper  read  before  the  Alumni  Society  of 
the  Anglo  School  of  Orthodontia  at  St.  Louis,  December,  1906.  and  pub- 
lished   in    the    American    Orthodontist.    Vol.    1,    No.    1. 
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"Up  to  the  spring  of  1910, 1  could  safely  say  that  in  some  instances 
1  have  known  the  intermaxillary  and  palatine  suture  to  he  unossi- 
fied  and  susceptible  of  comparatively  easy  separation  as  late  as 
thirty-five  years.  When  I  discussed  this  question  with  Professor 
Hirdlicka  of  the  National  Museum  at  Washington,  where  I  ex- 
amined many  skulls,  he  agreed  with  me,  and  showed  me  some 
skulls  of  Eskimos  whom  he  had  known  when  living  and  of  whose 
age  he  was  sure.  These  were  as  old  as  fifty  years  and  showed  the 
distinct  evidence  of  intermembranous  tissue  in  the  intermaxillary 
suture  and  no  evidence  of  ossification.  A  skull  in  his  collection 
illustrating  this,  is  numbered  226.152.  There  are  many  others." 
My  studies  with  the  radiographs  confirm  Dr.  Wright's  obser- 
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vation  in  as  far  as  the  open  suture  applies  to  the  premaxillaries. 
I  wish  to  caution  against  accepting  evidence  furnished  by  radio- 
graphs unless  very  carefully  and  skillfully  made,  and  then  inter- 
preted as  skillfully.  A  thick  nasal  spine  or  vomer  may  give  the 
impression  that  the  suture  has  been  opened,  as  illustrated  by  a 
case  where  the  dense  walls  of  the  nasal  spine  were  caught  on 
edge  so  as  to  stop  the  rays,  while  the  light  penetrated  the  thinner 
concellated  bone  between  these  plates  easily,  giving  the  appear- 
ance of  an  open  suture  in  this  region. 
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While  I  have  been  unable  to  secure  proof  that  the 
median  maxillary  suture  has  ever  been  opened  by  rapid  widen- 
ing' of  the  dental  arch,  yet  I  believe  that  it  may  be  possible  to 
do  this  in  the  cases  of  young  children,  but.  it  is  in  these  cases  that 
we  can  secure  most  beautiful  results  by  gradual  tooth  movement, 
thus  stimulating  bone  development,  which  is  not  alone  along 
the  lines  of  the  sutures,  but  in  the  body  of  the  bones  as  well,  and 
in  this  we  are  working  along  physiological  lines, — aiding  Nature 
to  attain  the  normal,  and  not  abruptly  attempting  to  open  the 
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suture  and  practically  producing  a  fracture  by  widening  the  arch 
in  two  weeks'  time,  as  Dr.  Brown  recommends.  Neither  is  the 
actual  time  of  treatment  shortened,  for  all  the  teeth  must  be 
placed  in  their  normal  positions  whether  the  arch  be  widened 
rapidly  or  slowly.  Then  they  must  be  retained  for  a  year  or  two. 
The  shorter  the  active  period  of  treatment  the  longer  th<  p<  riod 
of  retention,  for  the  teeth  must  be  supported  until  Nature  builds 
permanent  bone  retainers.  Dr.  Albin  Oppenheim  of  Vienna,  after 
extensive    investigation,   has   shown    that    by  the    application    of 
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powerful  forces  as  in  the  rapid  widening  of  the  maxillary  arch,  the 
vitality  of  the  periosteum  is  so  lowered  that  a  long  period  of  time 
is  required  to  regain  normal  physiological  condition  so  it  may  form 
new  hone  to  retain  the  teeth.* 

Dr.  George  Wright  has  designed  an  instrument  for  measuring 
the  nasal  space,  as  also  Dr.  Lee  W.  Dean  of  Iowa  City,  and 
although  there  is  chance  for  error  in  the  use  of  these  instruments 
they  confirm  the  rhinologist 's  ohservations  of  increased  nasal 
space,  especially  in  the  case  of  Dr.  Wright's  instrument  when  he 
measures  between  the  naso-antral  walls  at  a  point  beneath  the 
inferior  turbinates. 

In  regard  to  patients  sixteen  years  of  age  or  older:  we  have 
reliable  data  that  the  nasal  space  has  been  increased  in  size  from 
the  rapid  widening  of  the  dental  arch,  yet  we  also  have  reliable 
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reports  from  rhinologists  that  the  breathing  space  has  been 
improved  in  these  older  cases  where  the  more  gradual  widening 
of  the  dental  arch  was  practiced.  I  believe  that  in  both  cases 
the  improvement  in  breathing  was  due  to  development  as  a  result 
of  the  stimulation  upon  the  maxillary  bones  of  placing  the  oral 
cavity  under  the  influence  of  normal  forces  so  that  it  could 
functionate  properly. 

I  think  that  all  the  gentlemen  wdio  advise  the  rapid  widening 
of  the  maxillary  dental  arch,  also  advise  widening  of  the  lower 
arch,  if  that  is  constricted  as  well,  so  that  the  upper  and  lower 
teeth  may  occlude  properly.  That  this  has  not  always  been  prac- 
ticed is  evident  from  this  case  (Fig.  7)  in  which  the  upper 
buccal  teeth  were  pushed  out  until  they  occluded  outside  the 
lowers,  and  until  the  central  incisors  were  separated.     History 

*The   American   Orthodontist,   January.    1912,   page   129. 
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of  case  reported  by  Dr.  M.  N.  Federspiel  of  Milwaukee :  "A  lady 
about  nineteen  years  of  age,  reported  to  niy  office  about  a  year 
ago.  She  consulted  a  rhinologist  about  five  years  ago  on  account 
of  suffering  from  an  acute  suppurative  inflammatory  condition 
of  net  nose.  Her  rhinologist  informed  her  that  she  had  a  de- 
fleeted  septum,  and  suggested  to  her  that  it  could  be  straightened 
by  radically  expanding  the  upper  arch.  She  was  directed  to 
a  specialist  and  an  appliance  was  placed  in  her  mouth 
with  jack  screws,  and  the  upper  arch  widened  in  about  two 
months,  causing  her  centrals  to  separate.  Nothing  was  done  to 
the  lower  an  h.  She  wore  a  retainer  for  a  year  and  was  dis- 
charged cured.  Upon  examination.  I  found  that  the  septum  was 
still  deflected,  but  the  nose  otherwise  normal.  I  asked  her  if  it 
was  easier  for  her  to  breathe  since  the  arch  was  expanded,  and 
she  said  that  she  could  not  notice  any  difference."'  A  result  like 
the  one  shown  in  Fi^r.  7  leaves  the  oral  cavity  in  a  condition 
which  is  a  greater  menace  to  health  than  the  nasal  condition  could 
have  been. 

I  believe  we  cannot  hope  for  any  permanent  benefit  from  this 
operation  unless  the  teeth  are  left  in  their  normal  relations,  so 
as  to  be  under  the  influence  of  normal  forces  and  stimulate  nor- 
mal function. 

As  near  as  I  have  been  able  to  determine,  absorption  of  ade- 
noid tissue  is  not  hastened  by  the  widening  of  the  maxillary 
dental  arch  and  the  consequent  increase  in  the  size  of  the  nasal 
cavity. 

In  my  own  experience  adenoid  tissue  has  increased  in  size  in 
at  least  two  eases  while  the  patients  were  under  my  care;  in 
other  words,  colds  and  infection  more  than  counter-balanced  any 
beneficial  effect  that  expansion  of  the  dental  arch  might  have 
had  upon  the  adenoid  tissue.  A  number  of  instances  have  been 
cited  where  adenoid  tissue  has  atrophied,  or  partially  so.  during 
the  widening  of  the  maxillary  arch,  but  it  was  at  the  time  of 
puberty  so  was  probably  not  due  to  the  intervention  of  the  ortho- 
dontist. Also  direct  benefit  to  the  tonsils  from  orthodontic  work 
does  not  seem  to  result  unless  it  would  be  less  likelihood  of  infec- 
tion of  the  tonsils  by  the  orthodontist  changing  a  mouth  breather 
to  a  normal  breather. 

To  be  of  the  greatest  benefit  to  humanity,  the  rhinologist  and 
orthodontist  must  work  together,  for  the  work  of  one  often  sup- 
plements that  of  the  other.  The  orthodontist  cannot  hope  for 
permanent  success  in  a  ease  where  mouth  breathing  has  caused 
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malocclusion  of  the  teeth,  unless  the  rhinologist  removes  the  pri- 
mary cause  of  the  mouth  breathing,  Our  most  careful  operators 
explain  this  when  starting  a  case  and  insist  on  the  removal  of 
adenoids  and  tonsils  if  necessary.  It  would  be  well  if  the  ortho- 
dontist were  as  competent  as  the  average  rhinologist  to  make  a 
diagnosis  of  nose  and  throat  conditions, — you  notice  that  I  say 
rhinologist,  and  not  physician,  for  sometimes  our  patients  will 
consult  the  family  physician  instead  of  the  rhinologist,  and  bring 
a  clean  bill  of  health  as  far  as  nose  and  throat  conditions  are 
concerned,  and  we  find  that  the  child  is  suffering  from  nasal 
obstruction.  Then  too.  the  orthodontist  would  be  better  able  to 
advise  the  patient  and  would  understand  the  conditions  with 
which  the  rhinologist  has  to  contend,  and  be  less  inclined  to 
blame  the  rhinologist  while  struggling  to  correct  the  malocclusion 
of  an  unusually  obstinate  mouth  breather. 

The  rhinologist  is  dependent  upon  the  orthodontist  in  many 
cases.  The  best  informed  operators  will  not  do  an  adenoid  or 
tonsil  operation,  after  the  adenoid  lissue  has  caused  mal-develop- 
ment  of  the  bones  and  tissues  of  the  nose  and  mouth,  without  ex- 
plaining how  futile  it  is  to  hope  for  any  great  benefit  unless  the 
patient  also  receive  orthodontic  treatment.  In  younger  patients 
suffering  from  a  deflection  in  the  cartilaginous  portion  of  the 
septum,  the  operator  will  ascertain  if  the  maxillary  arch  should 
be  widened  to  allow  the  nasal  cavity  to  develop  and  the  septum 
to  straighten  before  an  operation  is  performed.  It  would  also  lie 
well  if  the  rhinologist  were  as  competent  to  make  diagnosis  of 
malocclusion  of  the  teeth  as  the  average  orthodontist,  -not  dentist, 
Por  the  average  dentist  is  no  more  competent  to  make  diagnosis  of 
these  conditions  than  the  average  physician  is  of  nose  conditions. 
I  believe  that  the  time  will  soon  come  when  there  will  be  a  chair  of 
orthodontia  in  medical  schools,  especially  post  graduate  schools  of 
Laryngology  and  Rhinology,  just  the  same  as  there  are  chairs  of 
rliinology  in  our  best  schools  of  orthodontia.  Then  reasons  for 
the  continuance  of  mouth  breathing  after  operations  in  many 
cases  will  be  understood  and  habit  will  not  be  made  the  scape  goat. 

Today,  our  patients  are  not  receiving  the  full  benefit  of  modern 
science  unless  they  have  an  opinion  from  both  the  rhinologist  and 
orthodontist.  The  practitioner  who.  in  the  cases  we  have  dis- 
cussed, does  not  bid  the  patient  consult  the  other  specialist,  be  ho 
orthodontist  or  rhinologist,  is  occupying  a  position  that  is 
Indeft  nsible. 
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Dr.  E.  A.  Bogue,  of  New  York  City,  said  orthodontia  should  be 
divided  into  three  headings. 

First:  The  ordinary  slow  orthodontia  which  is  the  kind  that  was 
so  accurately  described  by  Dr.  Ketcham  and  is  done  by  those  dentists 
whose  main  thought  is  to  re-adjust  malposed  teeth  into  proper  align- 
ment. A  splendid  work,  but  not  what  is  sought  for  by  the  rhinologist. 
This  sort  of  orthodontia  has  greatly  confused  the  rhinologist  as  he 
has  frequently  found  that  it  did  not  have  the  desired  influence  on 
the  nasal  passages  or  septum,  or  if  it  did,  that  the  time  employed  was 
so  great  that  the  main  object  of  the  rhinologist  to  procure  free  nasal 
passages  became  swallowed  up  in  that  of  the  orthodontist,  whose  eye 
and   attention  were  fixed  upon  his  special   part  of  the  work. 

The  second  heading  would  embrace  rapid  spreading  of  the  upper 
maxillary  and  is,  of  course,  applicable  only  to  what  are  known  as 
coniraeted  arches, — strictly  arches  that  have  not  expanded  normally. 
and  consists  in  a  rapid  movement  of  the  two  halves  of  the  upper 
maxillary  bones,  operating  through  the  instrumentality  of  the  teeth, 
and  opening  the  suture  between  the  two  halves  of  the  upper  maxillary 
bone.  This  almost  always  and  very  promptly  relieves  nasal  stenosis, 
and  straightens  out  nasal  septa  almost  uniformly  if  the  patient  is  not 
too  far  advanced.  This  spreading  can  be  very  promptly  supplemented 
by  orthodontia  of  the  lower  teeth  as  well  as  of  irregular  front  upper 
teeth,  bringing  them  into  proper  occlusion  with  the  new  positions  of 
the  upper  row,  which  also  can  subsequently  have  the  little  niceties 
of  adjustment  attended  to  after  the  apparatus  used  for  rapid  spread- 
ing shall  have  been  removed. 

The  third  heading  comprises  what  we  may  call  preventive  ortho- 
dontia and  will  not  be  considered  excepting  by  those  who  care  much 
more  for  the  good  they  may  accomplish,  and  for  the  welfare  of  the 
patient  than  they  do  for  their  own  personal  profit.  Those  who  desire 
to  prevent  untold  misery,  sickness  and  death,  rather  than  profit  by 
treating  defective  cases.  This  preventive  orthodontia  is  practiced  ex- 
clusively upon  the  temporary  teeth  of  very  young  children,  which  by 
being  early  drawn  into  the  position  that  they  ought  to  occupy,  carry- 
ing with  them  the  crowns  of  the  permanent  teeth  lying  immediately 
beneath  them,  so  that  when  the  temporary  teeth  lose  their  roots  and 
in  the  process  of  development  fall  out,  the  permanent  teeth  are 
already  in  the  positions  they  should  occupy,  the  antra  are  of  approxi- 
mately normal  size,  the  septa  reasonably  straight,  the  nasal  passages 
ample. 

Orthodontia  of  these  permanent  teeth  will  not  often  be  needed. 

Dr.  William  H.  Haskin,  of  New  York  City,  said:  A  reprint  was 
recently  sent  to  each  member  of  the  society  of  a  paper  which  was 
read  by  me  before  the  March  meeting  of  the  Laryngological  Section 
of  the.  New  York  Academy  of  Medicine,  in  the  hope  that  it  would 
arouse  interest  in  this  subject  and  possibly  help  to  bring  out  a  full 
discussion.  In  it  I  tried  to  make  clear  the  importance  of  a  full  under- 
standing of  the  subject  and  to  state  my  own  conclusions,  which  I 
will  not  repeat  here. 

The  subject  under  discussion  is  of  tremendous  interest,  when  broadly 
considered.  It  would  be  well  if  the  rhinologist  could  forget  the  ques- 
tion of  whether  the  septal  deflections  become  straight  or  not,  and  that 
the  orthodontist  could  forget  the  question  of  whether  or  not  the 
median  suture  can  be  opened,  and  also  the  necessity  of  the  regula- 
tion of  the  teeth. 

The  chief  question  for  us  as  rhinologists  to  consider  is,  can  we 
relieve  nasal  obstruction  by  means  of  orthodontic  methods  in  a  rea- 
sonable length  of  time  and  at  not  too  great  an  expense,  the  latter 
question  being  in  reality  of  very  great  importance.  In  many  cases 
we  find  that,  even  after  removing  the  tonsils  and  adenoids,  and  after 
very  successful  submucous  operations,  our  patients  still  experience  diffi- 
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culty'  in  breathing,  owing  to  the  fact  that  they  actually  have  not  suffi- 
cient nasal  width  in  the  anterior  portion  of  the  nose.  It  has  been 
proven  beyond  doubt  by  a  few  pioneers  among  the  orthodontists  that 
this  nasal  width  can  be  obtained  by  rapidly  spreading  the  palatal 
arch  in  this  region.  Angular  deflections  and  spurs  will  not  be  cor- 
rected by  this  procedure.  In  many  instances,  however,  nasal  obstruc- 
tion will  be  relieved,  the  nose  being  brought  into  the  conditions  fre- 
quently seen  in  patients  with  large  wide  nasal  spaces,  who  do  not 
suffer  from  obstruction  although  they  may  have  large  spurs. 

In  the  young  child,  if  carefully  examined,  it  will  frequently  be 
found  that  the  septum  bows  to  one  side  or  the  other.  In  these  cases 
widening  of  the  arch  will  almost  always  be  followed  by  a  straighten- 
ing of  the  septum,  it  being  very  resilient  throughout,  which  will  re- 
main permanent.  I  believe  if  this  were  done  whenever  it  is  found 
advisable  in  the  young  child,  we  would  have  fewer  septal  spurs  to 
deal  with  in  later  years. 

It  has  been  clearly  shown  that  irregularities  of  the  deciduous  teeth 
will  be  followed  by  the  same  condition  in  the  permanent,  and  that 
the  majority  of  these  are  due  to  insufficient  width  of  the  dental  arches. 
This  of  itself  indicates  that  the  nasal  width  has  not  reached  its 
normal  size,  bearing  in  mind  the  very  intimate  relation  which  exists 
between  the  nose  and  the  upper  arch. 

Another  important  thing  which  has  been  spoken  of  in  the  papers, 
is  shown  in  the  failure  of  the  maxillae  to  develop  laterally  at  the 
proper  age,  this  condition  being  indicated  whenever  the  deciduous 
incisors  fail  to  separate,  as  they  should  between  the  fifth  and  seventh 
years,  this  period  being  the  extreme  limit.  If  we  find  either  or  both 
of  these  conditions  present  and  correct  them  as  early  as  possible  in 
childhood  there  will  be  fewer  irregularities  of  the  permanent  teeth, 
there  will  be  sufficient  nasal  space  to  allow  of  free  breathing  and  in 
consequence,  the  improvement  of  the  general  health  will  become  very 
marked.  With  this  improvement  we  should  hope  to  see  a  more  normal 
development  of  the  whole  face,  with  the  various  sinuses,  but  that  will 
have  to  be  proven  by  time.  In  children  the  median  sutures,  as  well 
as  all  others,  are  fibrous,  so  that  if  the  median  is  opened,  all  the  other 
sutures  should  adjust  themselves  to  the  altered  relationships,  these 
extending  throughout  the  face. 

I  believe  that  Dr.  Daly  has  pointed  out  another  very  important 
condition  in  his  paper  in  which  he  speaks  of  the  possible  effect  upon 
the  eyes,  exerted  by  failure  of  development  of  the  maxillae.  Whenever 
we  find  marked  irregularities  of  the  mouth  Ave  have  always  advised 
that  they  be  corrected,  but  this  has,  in  the  past  at  any  rate,  been 
done  more  for  its  cosmetic  effect  than  for  the  effect  it  has  upon  the 
patient's  health.  It  is  only  recently  that  the  latter  has  begun  to  be 
appreciated,  and  this  has  caused  the  fuller  investigations  which  are 
now  bearing  fruit,  and  from  which  we  can  hope  for  still  finer  results 
as  the  subject  becomes  better  understood  and  the  cost  of  the  pro- 
cedure is  put  within  the  means  of  the  majority  of  patients  who  need 
this  work. 

Upon  making  many  inquiries  among  those  who  have  had  regulation 
I  found  that  the  average  cost  per  patient  was  about  one  thousand 
dollars.  This  expense  is  more  than  many  can  actually  afford  and  is 
more  than  most  of  us  receive  for  keeping  our  patients  well  over 
long  periods  of  years. 

As  what  we  need,  in  these  cases,  is  more  nasal  room,  and  as  they 
already  have  more  or  less  irregularity  with  its  mal-occlusion,  why 
are  we  not  justified  in  doing  merely  that  which  we  actually  wish 
for,  that  is,  to  widen  the  jaw?  The  patients  will  not  be  any  the 
worse  for  this  as  they  already  have  poor  occlusion,  and  in  all  proba- 
bility the  simple  widening  of  the  arch  will  secure  an  improvement 
in  the  occlusion. 

Dr.  Black,  in  a  letter  to  Dr.  T.  J.  Harris,  says  that  he  and  Dr. 
Brown  feel  that  we  need  not  hesitate  to  use  this  method,  even  in  cases 
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of  fairly  good  occlusion,  where  the  great  need  is  for  nasal  room. 
They  are  the  real  pioneers  in  this  work  and  have  treated  probably 
hundreds  of  cases.  We  have  been  very  slow  in  our  awakening,  but 
the  time  is  coming  shortly,  I  believe,  when  we  will  all  realize  the 
great  debt  that  we  owe  to  Dr.  Black  and  Dr.  Brown  for  the  results  of 
their  combined  work  which  are  so  unquestionable  to  an  unbiased  mind. 

The  tendency  of  our  whole  system  of  life  at  present  is  wrong  from 
the  beginning.  We  are  always  in  a  hurry,  we  do  not  eat  our  food  but 
throw  it  into  our  stomachs  and  expect  digestion  to  take  place,  but 
in  time  this  will  surely  fail:  we  travel  by  express  trains,  automobiles 
and  other  means  as  long  as  they  travel  fast,  until  it  is  a  wonder  that 
our  ancestors  do  not  rise  in  their  graves  and  protest.  We  are  in 
such  a  rush  we  have  but  little  time  to  think  deeply  on  any  subject, 
and  the  future  possibilities  of  our  failures  do  not  reach  us.  Our 
children  readily  follow  in  our  footsteps  because  they  know  of  no 
other  way.  Many  infants  are  brought  up  on  the  bottle  and  thus  lose 
in  large  measure  the  effect  of  the  struggle  which  they  have  to  make 
in  order  to  draw  their  food  from  the  mother's  breast.  If  the  holes 
in  the  nipples  were  kept  very  small  so  that  the  child  would  have  to 
use  force  in  its  suction  efforts,  it  might  help,  but  the  tendency  is  to 
enlarge  the  hole,  which  allows  the  contents  to  flow  down  in  a  very 
few  minutes,  and  the  infant's  stomach  is  put  to  the  same  test  of 
having  to  digest  artificial  food  without  proper  gastric  stimulation. 
As  Dr.  Xoyes  has  pointed  out.  one  of  the  most  important  influences 
in  the  development  of  the  jaws  is  mastication,  and  if  we  could  per- 
suade our  patients  to  follow  Gladstone's  rule  of  one  chew  for  each 
tooth  on  every  mouthful  of  food,  we  would  probably  have  more  normal 
development  of  masticatory  and  nasal  organs,  fewer  of  the  disturb- 
ances of  digestion  and  better  general  constitutions  in  the  years  to 
come. 

As  the  disorders  of  digestion  in  infants  and  children  are  undoubt- 
edly the  chief  starting  cause  of  enlarged  adenoids  and  tonsils,  Ave. 
as  rhinologists.  cannot  be  held  responsible  inasmuch  as  we  are  not 
generally  called  to  see  the  patients  until  they  are  already  suffering 
from  the  evil  effects  caused  by  these  abnormalities.  We  can  do  much, 
however,  by  patiently  teaching  the  dangers  of  not  correcting  mouth 
breathing,  the  effects  of  which  are  apt  to  be  felt  throughout  life. 
We  cannot  hope  to  accomplish  much  unless  we  can  educate  both  the 
parents  and  the  family  physicians  to  a  full  understanding  of  this 
work  and  the  causes  which  lead  up  to  the  necessity  of  this  method, 
by  means  of  which  we  endeavor  to  give  the  youngsters  the  start  in 
life  which  is  due  them  and  without  which  they  are  sure  to  be  handi- 
capped throughout  life. 

Dr.  J.  Lowe  Young,  of  New  York  City,  said:  As  I  am  in  accord 
with  the  views  of  both  essayists  I.  therefore,  have  no  criticism  to  offer. 

With  the  permission  of  the  chair  I  wish  to  show  a  few  slides  to 
amplify  the  essay  by  Dr.  Ketcham. 

Slide  1  shows  the  front  view  of  three  sets  of  plaster  models  of 
teeth  of  a  child,  the  impressions  of  which  were  taken  at  five,  six  and 
eight  years  of  age.  The  child  whose  teeth  are  represented  by  these 
models  has  never  had  any  appliance  on  his  teeth,  but  owing  to  normal 
development  pronounced  spaces  appeared  between  the  deciduous  teeth. 
The  conditions  at  five  years  of  age  are  to  be  seen  on  the  models  on 
the  left  of  the  slide.  The  models  in  the  center  of  the  slide,  made  at 
six  years,  show  the  lower  permanent  centrals  erupted  and  still  spaces 
between  them  and  the  deciduous  laterals.  The  models  on  the  right 
show  the  four  permanent  incisors,  upper  and  lower,  with  spaces  be- 
tween the  centrals. 

Slide  2  is  of  the  same  models  with  the  front  teeth  separated  to 
more  clearly  show  the  spaces  between  the  teeth. 

Slide  3  shows  the  occlusal  view  of  the  same  model.  Note  how 
little  lateral  development  has  taken  place  in  the  region  of  the  second 
deciduous  molars  as  shown  in  the  first  and  third  sets  of  models,    or 
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in  three  years.  By  actual  measurement  the  difference  in  width  in 
this  region  is  only  .05  of  an  inch.  Whenever  normal  development 
takes  place  the  dental  arches  are  wide  enough  to  accommodate  the 
permanent  teeth  by  the  time  the  first  permanent  molars  erupt,  and 
if  this  lateral  growth  does  not  occur  at  this  time  it  usually  follows 
that  there  will  not  be  room  enough  for  the  permanent  incisors  when 
they  do  erupt. 

Slide  4  shows  models  of  a  child  without  such  spacing. 

Slide  5  shows  models  of  the  same  child  one  year  later,  the  deciduous 
dental  arches  having  been  developed  by  means  of  mechanical  stimu- 
lation. 

Slide  6  shows  occlusal  view  of  before  and  after  treatment. 

Slide  7  shows  profile  and  front  view  of  the  face  before  and  after 
treatment. 

As  your  specialty  is  much  older  than  the  specialty  of  orthodontia, 
and  the  laity  have  been  educated  to  have  adenoids  removed  at  an 
early  age,  it  lies  within  your  power  to  enlighten  the  parents  of  your 
younger  patients  of  the  necessity  of  developing  the  dental  arches 
at  an  early  age. 

Every  orthodontist  has  been  frequently  asked  by  the  parent  of  a 
child  ten  or  twelve  years  of  age  if  her  child  is  old  enough  to  begin 
treatment,  and  when  told  "Yes,  too  old,"  the  answer  is,  "Oh!  I  wish  I 
had  known  it.  My  dentist  said  not  to  do  anything  until  the  age  of 
fourteen,"  the  very  time  the  child  should  be  free  from  any  mechanical 
appliance  that  might  cause  reflex  disturbance. 

As  to  the  advisability  of  attempting  to  open  the  maxillary  suture 
and  thus  increase  the  nasal  space,  I  am  convinced  that  if  children 
were  treated  at  the  proper  age  by  the  rhinologist  and  the  orthodontist, 
such  would  never  be  necessary.  If  it  can  be  demonstrated  that  it  is 
possible  to  open  the  maxillary  suture,  such  a  procedure  should  only 
be  resorted  to  in  cases  where  the  upper  dental  arch  is  much  narrower 
than  the  lower  dental  arch. 

When  we  study  the  anatomy  of  the  lower  jaw  we  find  it  impossible 
to  widen  the  lower  dental  arch  as  rapidly  as  can  be  done  on  the 
upper.  So  where  both  dental  arches  are  under-developed  to  the  same 
degree  and  the  upper  one  is  widened  in  a  few  weeks,  the  teeth  are 
thrown  out  of  occlusion  and  subsequent  widening  of  the  lower  is 
rendered  more  difficult. 

Dr.  William  Sohier  Bryant,  of  New  York  City,  said:  Dr.  Noyes  had 
given  a  very  able  and  interesting  account  of  the  phylogenetic  and 
ontogenetic  development  of  the  teeth  and  facial  bones,  and  had  shown 
how  mechanical  forces  mould  the  facial  bones  and  teeth  into  their 
proper  development  and  how,  if  the  mechanical  forces  are  altered,  the 
development  proceeds  to  abnormal  proportions.  The  development  of 
the  maxillae  does  not  depend  on  the  integrity  of  the  suture,  there- 
fore forcible  separation  of  the  maxillae  does  not  interfere  with  growth. 
Dr.  Ketcham  told  us  how  abnormal  forces  are  corrected  and  normal 
development  is  brought  about  by  producing  normal  force  action. 

The  correction  of  nasal  occlusion  should  begin  with  separation  of 
the  maxillae  and  with  orthodontic  correction  of  dental  mal-occlusion 
and  should  precede  all  surgical  rhinological  interference  in  the  matter 
of  mouth  breathing  or  nasal  occlusion  in  patients  up  to  fifteen  years 
of  age  and  in  special  cases  up  to  twenty-five  years  of  age.  The  rapid 
separation  of  the  maxillae  for  the  correction  of  nasal  stenosis  might 
well  be  carried  out  by  the  rhinologist. 

In  my  paper,  in  19  06,  I  said  that  orthodontia  was  the  most  im- 
portant facial  orthopedic  treatment  yet  devised.  My  subsequent  ex- 
perience has  still  further  impressed  me  with  the  stupendous  part  that 
orthodontia  plays  in  the  proper  mental  and  physical  development  of 
the  individual.  There  are  few  children  blessed  with  ideal  symmetrical 
development;  the  great  majority  can  receive  inestimable  benefit  from 
orthodontia.     Recent  experience  has  shown  that  the  regulation  of  the 
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position  of  the  teeth  should  begin  in  early  childhood,  as  soon  as  the 
position  of  the  teeth  can  be  said  to  be  abnormal.  This  abnormal 
position  can  be  detected  sometimes  as  early  as  the  fourth  year.  The 
plasticity  of  this  early  period  assures  the  attainment  of  the  greatest 
benefits,  with  the  least  effort.  The  normal  position  of  the  deciduous 
teeth  determines  a  normal  development  of  the  facial  bones  and  nasal 
fossae,  as  well  as  the  normal  occlusion  of  the  permanent  teeth.  Later 
on  an  arbitrarily  assumed  normal  position  of  the  permanent  teeth,  if 
produced  artificially  during  the  adolescent  period,  assures  in  most 
cases  a  normal  development  of  the  face  and  nasal  cavities.  The 
failures  appear  as  the  end  of  adolescence  approaches.  The  exact 
time  when  failure  is  met  with,  varies  widely  in  different  individuals. 
The  benefits  following  rapid  separation  of  the  maxillae,  in  cases  of 
nasal  obstruction,  seem  to  be  attainable  at  a  much  later  period  than 
the  benefits  of  correction  of  mal-occlusion.  Good  results  from  the 
maxillary  separation  are  certain  up  to  the  twenty-fifth  year,  or  until 
the   maxillary   suture   is   firmly   closed. 

In  my  opinion  the  effect  of  the  surgical  work  of  the  rhinologist  is 
at  best  the  final  course  for  mature  irregularities.  The  orthodontic 
work  should  forestall  all  irregular  development  by  correction  of  the 
first  signs  of  mal-position  in  the  deciduous  teeth. 

Dr.  Theodore  Corwin,  of  Newark.  N.  J.,  said  the  symposium  should 
stimulate  interest  upon  the  following  points:  First,  the  need  for 
recognition  of  the  difficulty  in  early  life;  second,  the  application  of 
preventive  measures  by  correction  of  the  temporary  teeth  and  their 
maxillary  arches;  third,  the  preservation  of  every  tooth  which  is  at 
all  sound.  Furthermore,  prophylaxis  should  take  into  account  the 
necessity  of  proper  food  and  the  importance  of  mastication.  Food 
should  be  such  as  to  require  mastication  both  during  early  life  and 
mature  life.  Use  of  the  teeth  made  them  strong,  kept  them  in  the 
best,  condition,  developed  the  bones  of  the  face,  provided  for  free 
respiration,  and  advanced  nutrition,  and  thus  promoted  the  vitality 
of  the  individual  to  a  remarkable  degree. 

Dr.  M.  H.  Cryer,  of  Philadelphia.  Pa.  It  gives  me  great  pleasure 
to  discuss  these  important  papers  of  Dr.  Ketcham  and  Dr.  Noyes. 
Time  will  not  permit  me  to  consider  more  than  three  points  in  con- 
nection with  this  subject.  First,  the  opening  of  the  intermaxillary 
suture;  second,  the  relative  widths  of  the  dental  arch  and  the  floor 
of  the  nose;  third,  the  reason  for  improved  nasal  respiration  and 
general  health  when  the  upper  and  lower  dental  arches  have  been 
widened. 

First.  My  first  experience  in  this  line  of  work  was  in  conjunction 
with  the  late  Prof.  Harrison  Allen,  who  recognized  that  nasal  respiration 
could  be  improved,  in  cases  where  the  upper  and  lower  dental  arches 
were  contracted,  by  spreading  them  out  to  a  normal  width,  but  it  is 
doubtful  if  he  ever  thought  this  could  be  brought  about  by  separating 
the  true  maxillae.  I  am  very  glad  to  hear  Dr.  Ketcham  say  that  he 
has  seen  no  cases  showing  this  separation.  In  a  paper  read  last 
month  I  also  stated  that  I  had  seen  no  evidence  that  the  intermaxillary 
suture  had  been  opened,  but  that  the  suture  between  the  pre-maxillae. 
the  interpremaxillary  suture,  had  been  separated,  which  is  quite  a 
different  thing.  Of  course,  many  skulls  of  various  ages  may  be  seen, 
especially  on  X-ray  examination,  where  this  suture  between  the  pre- 
maxillary  bones  has  remained  ununited  throughout  life,  but  this  does 
not  mean  that  it  has  been  forcibly  opened.  Several  slides  follow  to 
illustrate  this  point. 

Second.  There  is  a  general  impression  that  when  the  upper  dental 
arch  is  narrow  the  floor  of  the  nose  will  also  be  narrow,  and  vice 
versa.  In  going  over  my  small  collection  of  bones  I  find  that  most  of 
them  show  the  reverse  condition,  i.  e.,  where  the  dental  arch  is  very 
narrow,  the  floor  of  the  nose  is  unusually  wide,  and  vice  versa,  as 
the  following  slides  will  illustrate. 
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Third.  In  normal  people  with  normal  arches  the  tongue  fills  the 
whole  mouth,  when  closed,  and  extends  back  into  the  oro-pharynx 
almost  to  the  post-pharyngeal  wall,  against  which  the  soft  palate  and 
the  epiglottis  rest.  Now,  interfere  with  the  tongue  by  compressing 
it  into  narrow  dental  arches  and  you  will  see  that  it  is  forced  in  the 
direction  of  least  resistance,  which  is  back  into  the  oro-pharynx.  This 
pushes  the  soft  palate  up  against  the  post-pharyngeal  wall,  cutting 
off  respiration  through  the  nose,  and  blocking  drainage  and  ventila- 
tion of  the  same.  As  the  tongue  is  forced  downward  and  backward  it 
also  interferes  with  oral  respiration,  which,  however,  is  a  little  easier 
to  perform  than  nasal  respiration  under  these  circumstances, — hence 
abnormal  mouth  breathing.  Now,  when  the  dentist  spreads  these 
narrow  dental  arches,  it  gives  more  room  for  the  tongue,  which  moves 
forward,  taking  its  normal  position,  and  in  turn  releases  the  pressure 
on  the  soft  palate  and  other  structures,  thus  permitting  normal  nasal 
respiration,  thorough  ventilation  and  drainage,  all  of  which  conduce 
to  an  improved  condition  of  general  health.  This,  gentlemen,  is  in 
my  opinion,  the  reason  why  the  spreading  of  the  dental  arch  is  so 
beneficial,  not  because,  as  some  think,  the  intermaxillary  suture  is 
opened  and  the  floor  of  the  nose  widened,  but  because  the  unruly 
tongue  is  given  the  room  it  requires  and  is  not  pushed  against  the 
soft  tissue  at  the  back  of  the  mouth. 

DESCRIPTION   OF   SLIDES. 

First.      Illustrating  the  opening  of  the  intermaxillary  suture. 

Slide  No.  1  is  from  a  child's  skull  of  four  or  five  years  of  age.  It 
shows  the  seven  sutures  belonging  to  the  roof  of  the  month;  the 
one  extending  from  the  horizontal  plates  of  the  palate  bones  to  the 
anterior  palatine  foramen  is  the  intermaxillary  suture,  which,  it  is 
claimed,  is  opened  in  order  to  widen  the  nose;  three  other  sutures 
radiate  from  the  foramen,  the  one  going  forward  between  the  incisor 
teeth,  known  as  the  inter-premaxillary  suture,  is  the  one  so  many 
confuse  with  the  intermaxillary  suture. 

Slide  No.  2  is  made  from  an  X-ray  picture.  This  picture  shows  the 
inter-premaxillary  suture  quite  open,  but  there  has  been  no  mechani- 
cal appliance  used  in  this  case. 

Slide  No.  3  is  from  an  X-ray  picture  of  an  aged  skull,  showing 
that  the  inter-premaxillary  suture  has  not  closed. 

Slide  No.  4  is  somewhat  similar  to  No.  3,  it  shows  a  space  between 
the  premaxillary  bones  and  also  indicates  the  suture  between  the 
palate  bones  and  the  true  maxillae. 

Second.  Illustrating  relative  widths  of  dental  arch  and  the  floor 
of  the  nose. 

Slide  No.  5  is  a  picture  made  from,  a  typical  skull.  The  distance 
from  the  buccal  surface  of  the  first  molar  of  one  side  to  the  buccal 
surface  of  the  other  side  is  58  m.  m.,  while  the  width  of  the  floor  of 
the  nose  is  29  m.  m.,  which  is  just  half  the  width  of  the  dental  arch. 
I  think  this  is  about  the  average  in  typical  skulls. 

Slide  No.  6  is  made  from  a  skull  having  a  wide  arch  and  a  narrow 
floor  of  the  nose.  The  outside  measurement  of  the  arch  is  70  m.  m. 
The  floor  of  the  nose,  which  should  be  35  m.  m.,  is  only  26  m.  m. 

Slide  No.  7  is  made  from  a  skull  with  a  very  narrow  arch  and 
wide  floor  of  the  nose,  55  m.  m.  from  the  outside  of  the  molar  teeth. 
The  floor  of  the  nose  should  be  27%  m.  in.,  but  it  is  35  m.  m. 

Slide  No.  8  is  made  from  a  skull  with  a  very  wide  arch  and  narrow 
compressed  nose.  The  outside  measurement  of  the  arch  is  66  m.  m., 
nose  should  be  33  m.  m.,  but  it  is  only  20  m.  m.  It  will  be  noticed 
that  the  maxillary  sinuses  are  very  large,  which  is  usually  the  case 
where  the  nose  is  so  narrow,  when  the  nose  is  wide  the  antrae  will 
be  small,  or  even  missing. 

Slide  No.  9  is  from  a  skull  showing  one  of  the  narrowest  arches  in 
my   collection.      The    outside    measurement   over   the   second    premolar 
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is  44  m.  m.  The  width  of  the  nose  is  the  widest  in  my  collection 
except  one, — 3  5  m.  m. 

Slide  No.  10  is  from  a  skull  of  a  peculiar  shape.  In  a  transverse 
section  back  of  the  premolars  the  arch  is  55  m.  m.,  width  of  nose 
20  m.  m.,  distance  from  sinus  to  sinus  at  section  19  m.  m.  in  the 
region  over  the  canine  teeth  they  are  but  13  m.  m.  apart;  the  maxil- 
lary sinus  measured  before  cutting  70  c.  c. 

Third.  Illustrating  the  reason  for  improved  nasal  respiration  and 
health  when  the  upper  and  lower  dental  arches  have  been  widened. 

Slide  No.  11  is  made  from  a  section  of  a  frozen  head.  It  shows 
a  normal  width  of  the  arches  and  nose,  with  very  few  defects,  it  will 
be  seen  that  the  tongue  fills  the  dental  arches  from  side  to  side  and 
from  bottom  of  the  mouth  to  top  except  the  space  of  Donder.  Com- 
press the  dental  arches  and  the  tongue  is  forced  backwards  in  the 
direction  of   least   resistance. 

Slide  No.  12  is  from  a  sagittal  section  of  a  frozen  skull.  It  shows 
the  tongue  filling  the  mouth  and  extending  back  into  the  oro-pharynx 
to  the  soft  palate  and  epiglottis,  which  are  in  contact  with  the  post 
pharyngeal  wall;  allow  me  again  to  say  if  the  tongue  is  forced  backward 
by  narrow  dental  arches,  the  naso-pharyngeal  space  becomes  closed, 
shutting  off  nasal  respiration,  drainage,  and  ventilation;  the  tongue 
also  carries  the  epiglottis  down  and  backward,  interfering  to  a  certain 
extent  with  even  the  oral  respiration,  the  child  or  person  is  compelled 
to  open  the  mouth  to  make  respiration  easier,  thus  producing  abnormal 
mouth  breathing.  It  is  in  these  cases  that  the  dentist  does  his  great 
work  in  enlarging  the  mouth  by  spreading  the  narrow  arches,  which 
allows  the  soft  palate  to  take  its  normal  place,  thus  permitting  free 
respiration,  drainage  and  ventilation. 

Slide  No.  13  shows  the  face  narrowed  and  compressed  until  the 
maxillary  sinus  of  the  right  side  is  lacking,  while  that  of  the  left  side 
is  but  rudimentary-  It  will  be  noticed  that  while  the  upper  arches  are 
much  compressed  and  narrow  the  floor  of  the  nose  is  of  fairly  good 
width.  The  mandible  is  very  narrow,  which  also  assists  in  compressing 
the  tongue,  forcing  it  back  into  the  pharynx,  thus  cutting  off  nasal 
respiration. 

Slide  No.  14  is  from  a  vertical  transverse  section  of  the  same  skull, 
showing  the  compressed  condition  of  the  structures  surrounding  the 
oral-pharynx.  The  uvula  is  twisted,  the  tonsils,  epiglottis,  and  larynx 
are  out  of  shape  from  pressure  of  the  tongue.  It  must  have  been 
extremely  difficult  for  this  person  to  breath  through  the  nose,  and  im- 
possible for  him  to  have  been  an  athlete. 

Slide  No.  15  is  made  from  another  frozen  section  cut  near  the  pos- 
terior nares.  This  is  usually  the  narrowest  point  of  the  nasal  respir- 
atory tract.  It  matters  not  what  width  there  is  over  the  maxillary 
bone,  if  this  part  of  the  passage  way  is  narrow,  the  widening  of  the 
intermaxillary  suture  will  not  help  respiration.  If  this  part  becomes 
blocked  by  abnormal  growth  or  a  congested  condition  of  the  mucus 
membrane,  it  should  be  treated  locally  or  systemically. 

Slide  No.  1  6  is  from  another  frozen  section  cut  in  the  same  position 
as  No.  13;  this  picture  shows  the  posterior  nares  clogged  with  adenoids. 

Dr.  G.  Hudsoii-Makueii,  of  Philadelphia,  said  the  Symposium  em- 
phasized the  fact  that  the  specialist  must  know  something  of  everything 
in  medicine,  and  that  the  rhinologist  must  be  able  to  look  at  the  prob- 
lems which  arise  in  his  work  not  only  from  the  rhinological  but  from 
every  other  point  of  view.  The  majority  of  rhinologists  are  agreed 
that  to  correct  mouth  breathing  one  must  not  only  make  it  possible 
for  the  patient  to  close  the  mouth,  but  must  render  it  easier  to  keep 
the  mouth  closed  than  to  keep  it  open.  Otherwise,  the  patient  would 
breathe  through  the  mouth  whether  the  nose  be  opened  or  not  by  the 
removal  of  tonsils  and  adenoids  and  the  correction  of  turbinal  irregu- 
larities and  septal  deviations. 


REPORT  OF  A  CASE  OF  TERATOMA  OF  THE 
NASOPHARYNX. 

By   LEWIS   A.    COFFIN,   M.    D.,   New   York,    N.    Y. 

In  1909,  before  the  American  Laryngological  Association,  in  its 
meeting  at  Boston,  I  reported  a  teratoma  removed  from  the  pos 
terior  surface  of  the  soft  palate,  offering  the  following  comment: 
The  soft  palate  seems  to  he  the  favorite  field  for  the  development 
of  trouble-making  tumors, — tronhle  for  the  pathologist  as  well  as 
for  the  possessor.  They  are  often  diagnosed  as  mixed  tumors, 
but  in  several  instances  have  been  classed  as  teratomas. 

I  quoted  Serapin  as  saying:  (1 )  The  mixed  tumors  of  the  palate 
form  a  group  by  themselves,  from  the  pathologic,  anatomic,  and 
chemic  point  of  view.  (2  They  have  a  common  origin  with  tera- 
toma and  teratoid  tumors.  (3)  From  a  clinical  point  of  view,  they 
are  benign  in  character,  easy  to  enucleate,  and  not  inclined  to  re- 
currence. (4)  Garel  has  reported  a  teratoma  of  the  soft  palate. 
Pulton,  R..  has  reported  a  teratoma  arising  from  the  right  tonsilar 
region,  and  I  was  able  to  find  eleven  teratomas  or  mixed 
tumors  of  this  region  reported  by  various  men. 

On  June  19.  1911.  G.  T..  a  Turk,  tailor  by  occupation,  thirty- 
five  years  of  age.  presented  himself  at  the  Manhattan  Eye.  Ear 
and  Throat  Hospital  complaining  of  inability  to  breathe  through 
the  left  nostril,  and  of  a  growth  in  the  throat.  He  gave  a  history 
of  having  had  tonsillitis  twice  a  year,  with  abscess  formations. 
Eight  years  ago,  when  suffering  from  one  of  these  attacks,  his 
father  broke  the  abscess  (peritonsillar)  with  his  finger.  The  pa- 
tient expressed  himself  as  thinking  that  the  present  trouble  began 
from  that  time.  Often  had  bleeding  from  both  nares.  He  had  no 
pain.  Seemed  to  lose  strength  for  about  one  year  after  noticing 
the  growth  in  the  throat,  but  has  been  in  about  the  same  condi- 
tion for  the  past  seven  years.  No  difficulty  in  eating.  Some  years 
ago,  a  portion  of  the  growth  was  removed,  but  it  soon  grew 
again  to  its  former  condition.  Now  reaches  from  the  nasopharynx 
to  the  level  of  the  glosso-epiglottic  fold.  Large  fleshy  looking 
mass,  hard  and  resistant. 

T  was  asked  to  see  the  case  by  Dr.  W.  N.  Hubbard  on  June  21, 
1911.  The  growth  as  seen  in  the  oro-pharynx  appeared  as  a  sau- 
sage-shaped mass,  extending  downward  somewhat  to  the  left  of 
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the  median  line,  and  attached  to  the  posterior  wall  of  the  pharynx 

by  a  frapshe-like  adhesion,  ending  in  a  free  rounded  extremity,  at 
the  level  of  the  lower  portion  of  the  glosso-epiglottic  fold.  After 
Dr.  Braim  had  made  a  sketch  of  the  growth,  a  piece 
was  removed  for  examination.  Dr.  Jonathan  Wright  re- 
ports on  it  as  follows:  "The  sections  made  from  this 
specimen  are  about  three-quarters  of  an  inch  in  diameter.  It  is  a 
fibrous  framework,  covered  by  several  layers  of  squamous  epith- 
lium.  Its  parenchyma  is  made  up  of  a  variety  of  structures.  The 
deepest  portion  is  composed  of  large  fibrous  walled  blood  vessels, 
lined  by  very  scanty  endothelium,  and  possessing  no  media.  The 
lumena  are  large  and  for  the  most  part  filled  with  blood.  Even 
in  this  deep  region  there  are  numerous  circumscribed  areas  of  flat- 
celled  epithelium,  presenting  at  or  near  the  centre  a  lumen  which 
leaves  one  in  doubt  if  it  is  an  artefact  made  by  the  dropping  out 
of  badly  nourished  central  cells  or  a  true  duct,  or  possibly  an 
atypical  hair  follicle,  not  appearingly  connected  with  the  surface. 
but  some  areas  existing  near  the  centre  of  sections  are  sharply  de- 
fined by  a  fibrous  capsule  which  contains  typical  gland-structure 
including  central  duct. 

There  are  also  some  areas  of  exclusively  lymphoid  cells.  Some 
of  the  areas  of  squamous  epithelium  have  near  their  centre  the 
columnar  ciliated  type  of  cell  and  this  seems  to  line  a  true  duet. 

I  see  no  areas  of  smooth  muscle  cell,  and  this,  as  noted  above. 
seems  to  be  absent  from  the  walls  of  large  blood  vessels  referred  to 
above. 

The  absence  of  smooth  muscle  cell  in  the  walls  of  the  blood  ves- 
sels, the  absence  of  any  other  heterologous  cells  of  the  endoderm 
in  the  substance  of  this  growth,  the  abundance  of  the  heterologous 
epithelial  structures,  especially  those  resembling  hair  follicles, 
warrant  the  conclusion  that  this  teratomous  growth  owes  its  origin 
to  the  embryonic  displacement  of  a  representative  of  the  endodern ; 
in  other  words,  it  is  a  simple  layer  teratoma. 

The  validity  of  reckoning  these  among  the  teratomata  has  been 
disputed  by  some  histologists.  but  it  is  impossible  to  classify  this 
"tumor  otherwise." 

(Signed)  Jonathan  "Wright.  M.  D. 

After  dissecting  the  mass  free  from  the  pharyngeal  wall,  it  was 
removed  from  the  nasopharynx  by  snare,  forceps,  and  curette. 
There  has  been  no  recurrence. 


(HEMIC  DISEASES  OF  THE  UPPER  RESPIRATORY  TRACT. 

By  D.   BRADBN  KYLE,  M.   1).,   Philadelphia,   Pa. 

"Chemic  diseases"  of  the  upper  respiratory  tract  necessarily 
implies  pathological  chemistry,  hi  our  medical  institutions,  sys- 
tematized  teaching,   covering  many  hours,  is  carried   out   in  the 

departments  of  physiology,  physiological  chemistry,  analytical 
chemistry,  anatomy,  applied  anatomy,  surgical  anatomy,  path- 
ological anatomy  and  pathological  histology,  but  curiously  enough 
no  chair  of  pathological  chemistry  with  systematized  teaching 
has  been  established  under  one  great  head.  To  be  sure,  we  have 
institutes  of  research,  and  research  departments  which  necessarily 
involve  chemistry  of  not  only  the  blood,  but  of  the  secretions, 
toxines.  bacteria,  etc.,  but  the  organized  study  under  one  great 
head  of  pathological  chemistry  has  not  been  established. 

In  1900  I  had  the  honor  to  be  President  of  this  Society,  and  in 
the  President's  address  the  following  statement  was  made:  "The 
day  of  chemical  anatomy  and  pathology  is  not  far  distant,  and  will 
take  an  important  place  in  medical  diagnosis."  This  is  being 
proven  daily  by  chemical  research.  The  McFadden  Cancer  Re- 
search Laboratory  of  London  has  today  proven  beyond  a  doubt  the 
chemical  etiological  factor  in  this  dread  disease. 

In  the  study  of  the  chemical  pathology  of  the  diseases  of  the 
upper  respiratory  tract,  we  have:  first,  conditions  of  the 
mucous  membrane  caused  by  irritating  secretion  produced  by 
the  glands  of  the  mucous  membrane;  second,  irritating  conditions 
of  the  mucous  membrane  caused  by  chemical  changes  in 
tissues  or  organs  remote  from  the  mucous  membrane;  third,  chem- 
ical changes  in  the  secretion  of  the  mucous  membrane,  especially 
the  secretion  of  the  salivary  glands,  which  secretion  starts  the 
process  of  digestion,  may  bring  about  diseased  conditions  of  other 
organs  or  tissues. 

The  excessively  ammoniacal  secretion  may  produce  irritation 
of  the  mucous  membrane  of  the  stomach,  intestine,  and  even  the 
bladder. 

My  special  reason  for  calling  attention  to  these  particular 
chemical  diseases  is  this:  There  ai*e  many  cases  in  which  local 
treatment  does  practically  no  good  and  in  many  cases  does  harm. 
I  do  not  mean  to  imply  that  in  every  case  a  study  of  the  secre- 
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tions  will  give  us  an  index  to  the  lesion,  but  in  a  certain  class  of 
eases  this  study  is  invaluable. 

The  most  important  of  the  chemical  diseases  are  the  ones  pro- 
duced by  the  excessively  ammoniaeal  alkalinity  in  the  secretion  of 
the  upper  respiratory  tract.  In  these  eases  the  mucous  membrane 
shows  marked  irritation,  the  patient  exhibiting  a  hacking,  irritating 
cough,  frequently  the  membrane  shows  a  slightly  glazed  appear- 
ance, the  individual  is  generally  run  down,  has  constant  cold  in  the 
head,  with  loss  of  weight  and  indigestion,  and  in  every  case  the 
condition  of  the  gums  shows  recession,  the  so-called  Higg's  dis- 
ease, with  marked  sensibility  and  bleed  on  the  slightest  irritation. 
The  patient  has  every  evidence  of  a  chronic  cold.  The  condition 
will  come  and  go  very  much  like  the  uric  acid  condition. 

The  symptoms  of  the  ammoniaeal  secretion  will  vary  as  fol- 
lows: An  ammonical  secretion  containing  sulphoeyanids  is  irri- 
tating, but  not  so  markedly  irritating  as  when  the  secretion  con- 
tains the  above  with  magnesium  carbonate.  Again,  excessively 
ammoniaeal  conditions  with  sulphoeyanids  and  biliary  products 
are  more  irritating  than  the  simple  cyanid  with  the  ammonia.  In 
order  to  alter  these  secretions  it  is  always  necessary  to  first'elimi- 
nate  the  biliary  elements  before  attempting  to  change  the  alka- 
linity. 

The  question  naturally  arises,  what  produces  this  change  in  the 
secreting  gland  or  the  product  of  the  secreting  gland?  The  con 
dition  is  two-fold;  in  the  first  place,  the  pathological  alteration  of 
the  chemical  product  in  the  glands  of  the  mucous  membrane  may 
produce  not  only  local,  but  systemic  conditions.  On  the  other 
hand  involvement  of  the  internal  secreting  organs  and  especially 
the  thyroid  and  suprarenal  glands,  will  affect  locally  these  mucous 
membranes  and  in  turn  produce  some  irritating  secretion,  so  that 
the  chemical  pathologist  and  the  clinician  must  work  this  out  be- 
fore the  proper  treatment  can  be  instituted. 

Another  interesting  class  of  local  chemical  lesions  of  this  mucous 
membrane  is  frequently  seen  in  patients  who.  over  night,  have 
developed  a  series  of  ulcers  on  the  tongue,  buccal  membrane, 
pharynx  and  soft  palate;  clear  cut,  well  defined  ulcers,  a  chemical 
liquefaction   necrosis.     These   are    purely   chemical. 

For  a  number  of  years  1  have  made  a  special  study  of  the 
salivary  and  pharyngeal  secretions  in  relation  to  disease,  and  my 
deductions  have  been  as  follows:  That  in  the  first  place,  as  is  a 
well  known  fact,  the  various  glandular  structures  involved  in 
metabolism  all  derive  their  nutrition  from  the  blood.     Each  eland 
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in  turn  supplies  its  secretion  to  perform  a  physiological  function. 
The  saliva  is  the  only  physiological  secretion  which  comes  to  the 
surface,  is  exposed  to  air  and  moisture,  and  returns  to  perform  a 
physiological  function.  The  secretion  and  excretion  coming  from 
the  kidney  and  intestinal  tract  show  the  waste  products. 

There  are  three  kinds  of  saliva  from  a  standpoint  of  diagnosis. 
The  excessively  alkaline,  the  excessively  acid,  and  the  neutral. 
The  significance  of  each  is  controlled  by  the  various  combinations. 
For  example,  an  excessively  alkaline  saliva,  containing  sulphocy- 
anids,  is  exceedingly  irritating  and  poisonous,  yet  if  the  alkalinity 
is  ammoniaeal  it  differs  from  the  sodium  or  potassium  alkalinity, 
with  sulphocyanids.  All  cyanid  combinations  are  poisonous,  and 
I  have  seen  a  number  of  individuals  in  whom  such  combinations 
existed,  presenting  all  t he  symptoms  of  autoinfection  or  intoxica- 
tion, just  as  marked  as  were  ever  exhibited  from  an  intestinal 
autoinfection  or  intoxication.  I  have  seen  ammoniaeal  saliva  so 
pronounced  that  in  the  chemical  study  there  was  eliminated  free 
ammonia.  Change  these  alkaline  secretions  suddenly  from  am- 
moniaeal to  a  potassium  alkalinity  and  the  symptoms  vanish  as  if 
by  magic.  Of  course,  this  is  not  a  cure, — that  can  only  be  ob- 
tained by  a  chemical  study  of  the  secretion. 

The  ammonia  cases  in  some  instances  show  symptoms  almost 
identical  with  rheumatism.  1  believe,  personally,  that  we  have  in 
these  excessively  ammoniaeal  cases  an  alkaline  rheumatism  just  as 
certainly  as  we  have  an  acid  rheumatism.  In  the  uric  acid  cases 
the  teeth  always  show  an  involvement  from  within,  cracking  and 
deposit,  while  in  the  ammoniaeal  and  alkaline  cases  this  does  not. 
appear;  there  is  only  receding  of  the  gums  and  the  part  of  the 
tooth  exposed  shows  no  change  whatever. 

The  conditions  known  as  hay  fever,  ragweed  fever,  horse  fever, 
rye  fever,  rose  cold,  etc.,  are  illustrated  in  this  chemical  change. 
There  is  another  similar  condition,  not  dependent  upon  any  pollen, 
in  which,  the  individual,  not  exposed  whatever,  but  sitting  com- 
fortably beside  his  fireside,  suddenly  develops  a  cold  in  the  head. 
This  is  lithemic  and  comes  from  within  and  not  from  without.. 
All  these  chemical  conditions  can  be  classed  under  the  following: 

There  is  an  irritant  in  the  secretion,  which  comes  to  the  sur- 
face and  acts  as  an  irritant  in  itself  to  the  membrane,  or  when 
coming  to  the  surface  unites  with  some  extraneous  material  and 
produces  an  irritant:  or,  when  exposed  to  air  and  moisture,  the 
chemic  change  produces  an  irritant.     A  study,  then,  of  the  secre- 
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tions  will  enable  the  practitioner  to  determine  the  individual  irri- 
tant and  the  individual  treatment. 

Some  maintain  that  these  conditions  are  neurotic.  There  is  not 
n  question  that  some  individuals  having  these  conditions  are 
neurotic,  but  we  have  all  observed  similar  conditions  in  individ- 
uals who  are  not  neurotic.  Again,  take,  for  example,  the  so- 
called  horse  fever.  In  every  case  the  individual  has  an  excess  of 
ammonia  in  his  secretions  and  his  membrane  is  very  susceptible  to 
this  irritation.  The  failure  of  elimination  of  the  various  organs 
will  invariably  affect  this  salivary  secretion  and  by  a  careful  study 
of  the  organic  chemistry  of  the  saliva  one  can  determine  the 
original  source  of  the  irritation. 

The  fact  that  the  salivary  secretion  may  be  poisonous  is  illus- 
trated in  that  even  before  we  had  governmental  laws,  only  tribal 
laws,  biting  was  a  serious  offence,  it  being  known  that  the  bite  of 
certain  individuals  was  poisonous.  Such  individuals  were  always 
referred  to  as  the  "blue  gum."  In  every  case  in  which  the 
salivary  secretion  contains  sulphoeyanids,  in  any  percentage,  the 
gums  of  that  individual  are  blue,  and  I  have  seen  several  cases  in 
which  this  was  so  excessive  that  five  drops  of  the  saliva  caused 
the  death  of  a  guinea  pig  in  less  than  ten  minutes.  This  shows 
why  the  bite  of  such  an  individual  is  poisonous. 

Saliva  not  containing  sulphoeyanids  is  not  poisonous.  This  will 
also  explain  why  the  individual  whose  saliva  contains  sulphoey- 
anids shows  all  the  symptoms  of  autopoisoning.  the  gradual  onset 
creating  tolerance  in  that  individual. 

The  treatment  of  these  conditions  is  necessarily  varied.  The 
neutralizing  and  rendering  of  certain  poisons  insoluble,  and  the 
changing  of  the  secretion  from  a  volatile  ammoniacal  secretion  to 
another  alkalinity,  is  purely  chemical.  Our  therapeutic  friend 
may  say  we  are  not  test  tubes.  In  reply.  I  will  also  say  that 
neither  are  we  guinea  pigs.  But  when  an  individual  has  a  strongly 
ammoniacal  saliva  and  he  tells  you  that  he  cannot  eat  acids  of  any 
kind,  such  as  grape  fruit,  strawberries,  or  even  oranges,  without 
producing  urticaria,  and  you  change  the  reaction  from  ammonia 
to  the  potash  alkalinity  and  tolerance  for  acids  is  at  once  estab- 
lished it  seems  reasonable  to  me  that  the  drug  administered  is 
responsible  for  the  change.  All  alkalies  do  not  act  alike.  We 
use  potash  to  make  soap,  not  sodium  chloride,  yet  both  are  alkalies. 
Ammonia  is  valuable  and  readily  forms  compounds. 

In  conclusion.  I  wish  to  say  that  only  in  a  certain  class  of  cases 
are  the  above  observations  true;  that  in  many  cases  the  salivary 
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secretion  gives  us  no  index,  but  in  these  cases  the  diagnosis  can 
be  made  from  other  sources  and  it  is  to  the  particular  cases  in 
which  the  alteration  of  the  chemistry  lias  oceured,  to  which  I  have 
referred,  that  I  urge  your  closest  observation. 

DISCUSSION. 

Dr.  Joseph  C.  Beck,  of  Chicago,  was  particularly  interested  in  Dr. 
Kyle's  paper,  inasmuch  as  he  had  been  carrying  on  a  similar  line  of 
work  with  reference  to  the  salivary  secretion.  In  preparing  a  paper  on 
the  surgery  of  the  salivary  apparatus,  which  was  read  before  the  Society 
last  year,  he  had  studied  the  chemical  changes  of  these  structures,  anil 
had  profited  a  good  deal  by  these  investigations.  The  dental  fraternity 
had  developed  other  points  with  reference  to  pyorrhea  alveolaris.  Dr. 
Johnson,  of  Chicago,  had  shown  many  cases  of  this  disease,  with  tonsil- 
litis or  pharyngitis,  which  had  been  beneficially  treated  by  means  of 
epsom  salts,  in  studying  the  rapid  elimination  of  drugs  through  the 
saliva  he  had  found  that  salvarsan  is  among  those  most  rapidly  elim- 
inated in  this  manner. 

Dr.  H.  Holbrook  Curtis,  of  New  York  City,  agreed  with  Dr.  Harris 
concerning  the  importance  of  Dr.  Kyle's  work,  and  believed  that  the 
discoveries  of  the  future  would  be  largely  along  the  line  of  vaccine 
and  chemic  studies.  He  emphasized  in  this  connection  the  importance 
of  a  knowledge  of  organic  chemistry.  He  was  particularly  interested 
in  hearing  of  the  giving  of  epsom  salts  in  small  doses  daily.  He  cited 
the  case  of  a  woman  who  had  been  incapacitated  for  playing  the  piano 
by  rheumatic  deposits  in  her  fingers,  and  who  had  been  cured  by  epsom 
salts  baths,  of  which  she  had  been  told  by  another  woman.  She 
dissolved  three  pounds  of  epsom  salts  in  a  tub  of  hot  water  and  stayed 
twenty  minutes  in  the  bath  each  day.  The  fingers  soon  became  limber 
again.  He  had  tried  this  in  his  practice  and  in  his  own  case,  and  had 
found  that  sulphate  of  magnesia  has  a  marvellous  effect.  He  could 
see  no  other  explanation  for  this  than  that  the  salt  acted  as  does  an 
alkaloid  which  in  passing  through  the  body  forms  no  salts  but  is 
eliminated  unchanged.  There  is  theoretically  no  absorption  of  the 
epsom  salts.  At  the  foreign  springs  the  action  of  the  saline  waters  is 
attributed  to  radio  activity. 

Dr.  George  F.  Keiper,  Lafayette,  Ind.,  thought  Dr.  Kyle's  work 
emphasized  the  necessity  for  considering  the  organism  as  a  whole,  no 
matter  whether  treating  the  eye,  the  ear,  the  nose,  or  any  other  part. 
The  administration  of  drugs,  externally  or  internally,  though  oft  times 
necessary,  appealed  to  him  less  than  keeping  the  emunctory  organs 
active  and  regulating  the  diet  together  with  proper  exercise  and  a 
cheerful  frame  of  mind. 

Dr.  Kyle,  in  closing  the  discussion,  emphasized  the  fact  that  the  im- 
portant feature  in  the  treatment  of  chemic  diseases,  whether  the  given 
disease  be  pyorrhea  alveolaris,  rheumatism,  or  any  other,  is  the  ammonia 
and  its  combination.  The  success  of  the  treatment  of  pyorrhea  alveo- 
laris, rheumatism,  or  any  other,  is  the  ammonia  and  its  combination. 
The  success  of  the  treatment  of  pyorrhea  alveolaris,  for  example,  with 
epsom  salts,  depends  upon  the  combination  of  the  ammonia  with  other 
elements  of  the  secretion.  Patients  with  alkaline  rheumatism  cannot 
take  acids;  eliminate  the  ammonia  and  the  rheumatism  disappears. 
Given  a  strongly  alkaline  urine  and  an  acid  saliva,  and  he  could  tell 
pretty  closely  what  is  the  matter  with  the  patient.  He  emphasized  the 
importance  of  studying  the  body  from  the  chemical  point  of  view  and 
from  the  point  of  view  of  abnormal  or  pathological  chemistry  as  well 
as   normal.      In    the    matter    of   diet,    the    general    rule   of    eliminating 
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sweets  and  sours  might  be  made;  after  that  the  diet  should  be  regu- 
lated according  to  the  findings  from  the  study  of  the  secretions.  He 
recalled  a  patient  who  could  not  take  iodides  or  mercury  for  laryngeal 
syphilis.  When  the  ammonia  was  eliminated  he  could  take  these  drugs 
without  difficulty.  Citrate  of  potash  was  given  in  this  case.  The 
ammonia  should  be  neutralized  with  whatever  is  necessary.  When  the 
patient,  in  the  case  mentioned,  got  rid  of  his  ammonia  he  got  rid  of 
his  specific  trouble.  In  many  cases  of  indigestion  there  is  a  cough, 
and  the  patient  is  sent  by  the  stomach  specialist  to  the  throat  specialist 
to  be  treated  for  this.  In  many  of  these  cases  the  condition  is  not 
local  at  all,  and  the  patient  does  not  need  a  cough  medicine. 

Replying  to  Dr.  Harris'  question  with  reference  to  quick  and  prac- 
tical methods  of  examination,  he  said  there  are  quick  methods,  but 
they  could  not  be  utilized  unless  one  has  first  had  experience  with  the 
slow  methods  of  the  laboratory.  In  other  words,  chemistry  as  studied 
in  the  laboratory  must  be  understood  first.  He  had  become  suf- 
ficiently experienced  to  look  at  the  mucous  membrane  of  the  throat 
and  tell  what  is  in  the  saliva.  Whether  the  saliva  be  alkaline  or  acid 
is  not  of  so  much  importance,  but  the  combination  must  be  studied. 
In  one  case  he  might  give  boric  acid,  in  another  epsom  salts.  It  was 
quite  as  important  to  know  when  to  stop  the  drug  as  to  know  when  to 
commence  it. 


EIGHT  YEARS  OF  CHLOROFORM   ANESTHESIA    IX    NOSE 
AND  THROAT  SURGERY. 

CHARLES  PREVOST  GRAYSON,  M.  D. 

When  for  a  number  of  years  one  has  obstinately  defied  the 
opinions  and  prejudices  of  his  friends  and  colleagues  about  some 
unconventionality  of  surgical  procedure,  -when  for  this  long  time 
he  has  turned  a  deaf  ear  to  their  warnings  and  their  prophecies 
of  ultimate  disaster,  the  time  finally  arrives  when  he  must  either 
cry  peccavi  and  renounce  his  heresy,  or  else  when  he  may  claim 
that  his  persistency  has  been  amply  justified.  Perhaps  it  might 
be  considered  somewhat  premature  for  me  to  make  this  claim  now 
with  reference  to  my  use' of  chloroform  as  an  anesthetic,  but  even 
if  I  avoid  this  possible  criticism  by  postponing  the  claim  for  a  few 
more  years,  it  may  not  be  too  soon  for  me  to  offer  you  what  I  may 
at  least  venture  to  call  a  preliminary  report  of  my  experience 
with  it.  So  general  and  deeply  rooted  is  the  prejudice  in  this 
northeastern  section  of  our  country  against  the  use  of  chloroform 
as  a  general  anesthetic,  that  I  could  not  fail  to  realize  when  I 
began  to  employ  it  for  this  purpose  that  I  was  exposing  myself 
to  the  shafts  of  criticism,  and  I  have  been  perfectly  conscious 
throughout  these  eight  years  that  the  occurrence  of  some  other- 
wise inexplicable  fatality  would  at  once  put  chloroform  and 
myself  on  the  defensive  and  that,  to  slightly  alter  the  words  of 
Thomas  Jefferson.  I  would  be  forced  by  a  decent  respect  for  the 
opinions  of  my  fellows  to  declare  the  causes  which  had  impelled 
me  to  dissolve  the  bonds  which  had  hitherto  connected  me  with 
ether.  As  a  preface  to  this  declaration.  I  wish  to  say  that  my 
use  of  chloroform  has  been  largely  limited  to  the  briefer  opera- 
tions of  nose  and  throat  surgery,  and  I  mean  by  these  the  re- 
moval of  adenoid  growths  and  of  the  faucial  tonsils,  the  straight- 
ening of  septal  deviations,  certain  of  the  sinus  operations  and 
several  tracheotomies.  In  giving  you  the  reasons  for  my  abandon- 
ment of  ether.  I  do  not  propose  to  try  your  patience  by  dwelling 
at  any  length  upon  the  relative  merits  and  demerits  of  ether  and 
chloroform  as  general  anesthetics,  for  I  think  I  may  assume  that 
if  it  were  not  for  the  immediate  and  remote  dangers  that  have 
been  attributed  to  it.  chloroform  would  be  regarded  as  an  ideal 
anesthetic  for  such  operations  as  I  have  mentioned.     Its  inoffen- 
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sive  odor,  its  freedom  from  irritating  effect  upon  the  air  passages, 
the  quickness  not  only  of  the  narcosis  that  it  produces,  but  of  the 
patient's  emergence  from  it, -and  finally  the  comparative  if  not 
complete  absence  of  the  nausea,  retelling  and  vomiting  that  follow 
as  a  rule  the  administration  of  ether — all  these  features  combine 
to  make  its  appeal  to  both  the  surgeon  and  the  patient  a  very 
powerful  one.  Almost  always,  I  think  I  may  say,  the  entire 
upper  air  tract  of  the  patient  who  has  a  pathologic  nose  or  throat 
is  apt  to  be  both  hyperemic  and  lwpersensitive,  and,  as  a  conse- 
quence of  these  clinical  features,  an  anesthetic  the  vapor  of  which 
is  irritating  to  the  respiratory  mucous  membrane  is  objectionable. 
Such  an  anesthetic  is  ether,  and  although  its  disturbing  effect  niay 
be  partially  overcome  by  preceding  its  administration  with  that 
of  nitrous-oxide,  yet  this  tandem  method  of  employing  the  two 
is  apt  to  result  in  even  an  increase  of  this  vascular  engorgement 
which  for  several  reasons  is,  to  say  the  least,  undesirable.  Again, 
the  post-anesthetic  nausea  and  retching  characteristic  of  ether 
narcosis  certainly  tend  to  promote  and  prolong  a  capillary 
hemorrhage  that  in  their  absence  would  usually  quickly  subside. 
It  was  for  these  reasons  that  I  thought  myself  justified  in  disre- 
garding for  a  time  our  local  prejudice  against  chloroform  and  in 
satisfying  myself  as  to  whether  or  not  it  was  well  founded.  The 
time  has  lengthened  to  eight  years,  the  number  of  operations  in 
which  I  have  used  it  has  reached  and  passed  3.800,  and  I  have  yet 
to  experience  my  first  regret  for  having  ventured  to  tread,  what 
many  seem  to  consider,  the  crape-bordered  pathway  of  chloro- 
form. And  to  do  full  justice  to  chloroform  I  must  acquaint  you 
with  several  risks  to  which  I  have  subjected  both  it  and  myself, 
in  spite  of  the  fact  that  they  might  perhaps  have  been  avoided. 
In  our  private  work  we  naturally  have  for  varying  periods  of 
time  one  or  two  thoroughly  competent  anesthetists  whose  skill  and 
care  reduce  the  element  of  danger  to  the  minimum,  but  in  a 
general  hospital  where  the  official  anesthetist  may  be  wanted  in  a 
half  dozen  different  operating  rooms  at  the  same  moment,  we  are 
forced  very  often  to  depend  upon  the  young  interne  who  happens 
to  be  attached  to  our  service  at  the  time.  I  have  done  this,  not 
occasionally  but  habitually,  and  therefore  in  the  course  of  these 
eight  years  my  chloroform  anesthesias  have  been  conducted  by 
a  series  of  twenty-five  or  more  inexperienced  young  men.  In  ad- 
dition to  this  risk.  I  have  assumed  another — that  of  not  with- 
holding chloroform  in  a  number  of  cases  that  presented  cardiac 
valvular  insufficiency.     If  in  such  cases  there  is  an  increased  risk 
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to  be  considered,  it  seemed  to  be  entirely  neutralized,  or  at  least 
eonl rolled,  by  a  somewhat  lighter  anesthesia  and  a  greater 
rapidity  of  operating.  Finally.  I  have  not  limited  the  use  of 
chloroform  to  children,  but  have  employed  it  also  in  a  consider- 
able  number  of  adults  of  both  sexes. 

I  am  quite  aware  that  the  mere  statement  that  in  all  this  time 

1  have  not  met  with  a  single  accident,  will  not  protect  me  from 
the  criticism  of  those  who  have  used  and  who  know  chloroform 
as  well  or  better  than  I  do  and  who  have  abandoned  its  use  be- 
en use  of  what  have  seemed  to  them  good  and  sufficient  reasons. 
Any  opinion  that  is  founded  upon  the  results  of  personal  experi- 
ence has  its  scientific  value,  but  the  opinion  or  the  criticism  that 
is  merely  academic,  that  is  based  upon  a  study  of  statistics  and 
current  literature  rather  than  upon  a  personal  and  practical  in- 
vestigation of  the  matter  that  it  concerns,  although  this  sort  of 
opinion  may  possess  some  abstract  interest  it  is  wholly  lacking 
in  concrete  clinical  value.  And,  therefore,  I  am  venturing  to  give 
you  my  opinion  of  chloroform  because  it  has  at  least  the  one 
merit  of  coming  straight  from  the  operating  room,  and  since  I 
have  frankly  confided  to  you  the  several  risks  that  I  have  taken, 
1  think  I  may  be  permitted  to  tell  you  also  the  measures  that  I 
have  taken  to  combat  them.  And  these  are  connected  with  the 
patient,  the  anesthetic  itself  and  the  manner  of  its  administration. 
In  the  first  place,  the  general  condition  of  the  patient,  his  aggre- 
gate vitality,  has  always  been  re,  koned  as  closely  as  possible. 
Of  course,  there  can  be  no  arbitrary  standard  about  a  matter  of 
this  kind,  but  experience  will  usually  enable  one  to  make  a 
sufficiently  accurate  estimate  of  the  patient's  physical  strength  to 
permit  the  making  of  a  safe  choice  between  two  or  more  anes- 
thetics. If,  for  instance,  the  patient  shows  in  a  marked  degree 
what  we  ordinarily  call  ''poor  condition,"  if  he  is  distinctly 
anemic  or  septic. — or  if  he  has  been  suffering  from  a  long  con- 
tinued suppurative  process  such  as  would  have  rendered  him  a 
little  more  liable  to  whal  has  been  termed  "delayed  chloroform 
poisoning."  then  it  has  always  been  ether  that  was  chosen.  These 
several  conditions  had  to  be  pronounced,  however,  in  order  that 
I  should  be  guilty  of  this  infidelity  to  chloroform. 

It  is  almost  as  unfortunate  as  it  is  remarkable  that  an  article 
like  chloroform  which,  for  purposes  of  anesthesia,  is  presumed  to 
be  always  of  the  same  standard  of  chemical  purity  and  physiolog- 
ical energy,  should  display  the  inequalities  that  it  does  when 
produced  by  different  makers.     If  we  compare  the  results  ob- 
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tained  from  a  half  dozen  different  brands  of  chloroform,  all  the 
product  of  reputable  manufacturing  chemists,  we  will  find  that 
they  may  differ  quite  noticeably  in  the  amount  required  for 
anesthesia,  the  rapidity  with  which  this  effect    is  produced,  its 

duration,  the  degree  of  irritation  that  they  severally  occasion  and 
their  effect  upon  the  circulation  and  respiration.  It  was  because 
<>!'  ibis  variation  that  after  some  months  of  comparative  tests  I 
finally  selected  one  brand  and  have  employed  it  exclusively  since 
that  time.  And  since  it  is  extremely  important  that  a  freshly 
opened  bottle  be  used  for  eat  h  private  or  for  each  series  of  dis- 
pensary patients,  the  convenience  of  having  it  marketed  in  one 
ounce  containers  is  by  no  means  an  inconsiderable  one.  The 
rapidity  with  which  chloroform  deteriorates  when  once  exposed 
to  the  air  is  well  known. 

Finally,  and  probably  most  important,  the  method  of  adminis- 
tration claims  attention.  From  the  beginning  I  have  used  the 
"open  method"  and  have  carried  it  out  with  the  Esmarch  mask. 
Instead  of  stretching  upon  this,  however,  a  single  sheet  of  thick 
lint,  as  is  advocated  by  several  expert  anesthetists,  I  have  always 
employed  ordinary  surgical  gauze  and,  according  to  the  age,  sex 
and  condition  of  the  patient.  I  have  used  from  four  to  six  layers 
of  this  in  the  attempt  to  adapt  to  each  case  the  proportionate  ad- 
mixture of  air  that  he  should  have.  Although  a  two  per  cent. 
strength  of  the  chloroform  vapor  may  answer  very  well  as  a 
general  rule,  yet  I  think  that  there  are  many  cases  in  which  we 
may  either  lessen  or  increase  this  strength  with  advantage.  Of 
course,  there  can  be  no  such  thing  as  mathematical  accuracy  in 
this  matter  when  the  open  method  of  administration  is  practised, 
but  it  becomes  in  time  fairly  easy  to  approximate  it  with  sufficient 
closeness.  I  follow  the  advice  of  almost  all  the  authorities  in 
starting  the  anesthetic  very  slowly  and  in  not  quickening  it  until 
the  patient's  breathing  has  become  of  normal  rhythm  and  depth. 
Even  then  I  do  not  permit  it  to  be  crowded  for  any  reason  what- 
ever. If  vomiting  should  seem  imminent,  the  skin  becoming  pale 
and  moist,  the  breathing  shallow,  and  the  pulse  scarcely  percep- 
tible, instead  of  pushing  the  chloroform,  as  is  the  custom  with 
ether  in  the  presence  of  this  threatened  interruption,  it  is  at  once 
suspended  and  I  wait  either  for  the  stomach  to  be  emptied  or  for 
the  retching  to  subside ;  and  it  is  not  until  the  color,  respiration 
and  pulse  have  regained  their  normal  state  that  the  anesthesia  is 
resumed.  The  depth  to  which  this  is  carried  naturally  varies 
according  to  the  probable  duration  of  the  operation.    It  is  always 
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deep  enough  to  preclude  any  possible  shock,  and  yet  not  so  deep 
that  it  will  be  unnecessarily  prolonged  beyond  the  conclusion  of 
the  operation.  In  fact,  I  am  apt  to  be  more  pleased  than  disturbed 
if  the  patient  gives  noisy  evidence  of  returning  consciousness 
before  I  have  quite  finished.  And  this  suggests  in  passing  another 
advantage  that  chloroform  possesses  over  ether,  namely,  that  if 
the  etherized  patient  comes  out  sufficiently  to  interrupt  the 
progress  of  the  operation,  several  minutes  may  be  needed  to  get 
him  under  again,  whereas  with  chloroform  a  half  dozen  inspira- 
tions of  the  vapor  will  usually  be  sufficient  to  enable  one  to  con- 
tinue. And  now,  I  have  only  to  add  a  few  details  of  a  general 
nature.  It  is  almost  self-evident  that  terror  on  the  part  of  the 
child  or  an}'  great  apprehension  on  that  of  the  adult  patient  will 
delay  narcosis  and  increase  the  quantity  of  chloroform  necessary 
to  produi  e  it.  Moreover,  unless  particular  care  is  observed,  the 
screaming  child  with  its  exaggerated  depth  of  inspiration  is  apt 
to  carry  a  certain  percentage  of  chloroform  beyond  the  tidal  into 
the  residual  air  of  its  lungs,  and  unless  the  vapor  is  greatly  at- 
tenuated by  holding  the  mask  at  a  distance  from  the  face,  the 
possibility  of  sudden  toxemia  may  be  dangerously  increased.  You 
are  no  doubt  familiar  with  Henderson's  views  concerning  the  con- 
dition to  which  he  has  given  the  name  acapnia.  If.  as  he  contends, 
carbon  dioxid  is  the  sole  stimulus  to  the  respiratory  center,  then 
it  is  easily  conceivable  that  the  excessive  pulmonary  ventilation 
associated  with  the  struggles  of  an  alarmed  child  may  so  reduce 
the  carbon  dioxid  content  of  the  blood  that  the  possibility  of 
apnea  may  become  a  probability.  It  is  for  these  reasons,  much 
more  practical,  you  will  admit,  than  sentimental,  that  I  never 
grudge  the  several  minutes  sometimes  required  to  allay  a  child's 
fears  and  quiet  its  cries.  In  this  connection  it  is  of  importance 
also  to  remember  that  the  superior  laryngeal  nerve  is.  if  you  will 
pardon  my  using  so  venerable  a  figure  of  speech,  the  watch-dog 
of  the  lower  air  tract,  and  that  if  this  be  subjected  to  such  irrita- 
tion as  would  proceed  from  too  rich  an  anesthetic  mixture,  its 
powerful  inhibitory  action  will  be  exerted  not  only  upon  the 
respiratory  but  upon  the  cardiac  centres  as  well.  In  explanation 
of  my  apparent  rashness  in  using  chloroform  in  cases  of  heart 
murmur  due  to  valvular  lesion,  I  need  only  state  my  belief  that 
the  valvular  defect  has  very  little  contra-indicative  significance 
if  the  myocardium  itself  is  above  pathologic  reproach.  If,  how- 
ever, there  should  be  any  evidence  of  degenerative  change  or  a 
lack  of  vigor  on  the  part  of  that  muscle,  I  hope  you  will  need 
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no  assurance  that  I  would  not  disregard  the  warning  that  these 
conditions  would  convey. 

Finally,  to  anticipate  the  question  that  I  may  be  asked  as  to 
why  1  exposed  my  patients  to  the  dangers  associated  with  such  a 

number  of  young  and  inexperienced  anesthetists.  I  wish  to  say 
that  I  always  make  it  clear  to  each  new  interne  that  it  is  I  who 
assume  the  full  responsibility  of  the  chloroform  anesthesia,  and 
that  therefore  I  do  not  expect  his  feelings  to  be  wounded  if  I 
venture  to  utter  an  occasional  suggestion  or  warning.  At  the 
beginning  of  his  service  with  me  each  of  them  is  shown  exa<  tly 
how  I  wish  the  anesthetic  given,  he  is  warned  concerning  every 
possible  accident  and  is  carefully  instructed  in  the  clinical  signs 
that  foretell  the  occurrence  of  each.  And  from  then  on  the 
chloroform  is  not  given  solely  by  him  or  by  me,  but  we  give  it 
together:  it  is  an  example  of  team  work,  we  both  of  us  watch  the 
patient's  color  and  respiration,  his  finger  is  on  the  temporal  and 
mine  on  the  radial  artery,  and  not  only  do  our  eyes  watch  the 
rhythm  of  breathing,  but  our  ears  listen  to  its  smoothness  and  are 
intent  upon  catching  any  evidence  of  obstruction  or  irregularity. 
From  time  to  time  the  pupil  and  other  reflexes  are  tested,  and 
until  the  last  drop  of  chloroform  has  been  given  and  the  mask 
removed  from  the  face,  absolutely  nothing  is  permitted  to  distract 
our  attention  from  the  patient's  condition. 

In  conclusion,  it  must  have  become  quite  evident  from  all  that 
I  have  said,  that  I  think  it  much  more  prudent  and  infinitely 
easier  to  prevent  accidents  than  to  cope  with  them  successfully 
should  they  occur.  I  do  not  believe  that  the  cardiac  failure  and 
other  more  or  less  serious  mishaps  of  chloroform  anesthesia,  how- 
ever sudden  they  may  seem,  ever  occur  without  both  warning 
and  provocation.  In  other  words.  I  do  not  believe  that  there  is 
anything  treacherous  in  the  toxic  action  of  this  anesthetic:  but. 
if  any  man  because  of  a  few  s  ore  or  even  a  few  hundred  suc- 
cessful administrations  of  it  is  going  to  be  lulled  into  a  state  of 
over-confidence  and  beguiled  into  the  carelessness  that  is  so 
commonly  begotten  of  it.  then  it  is  he  rather  than  chloroform  that 
is  to  be  held  accountable  for  any  unfortunate  consequence.  And 
I  am  perfectly  willing  that  you  should  draw  from  this  the  very 
obvious  inference  that  in  my  opinion  many  of  the  fatalities  thai 
have  occurred  under  chloroform  anesthesia  have  been  attributable 
no  more  to  the  chloroform  itself  than  to  the  carelessness  or 
ignorance  of  those  who  have  given  it  on  those  occasions.  In  this 
connection  and  as  a  distinctly  parallel  case,  I  need  scarcely  recall 
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to  you  the  disfavor,  the  disrepute  with  which  cocaine  was 
threatened  during  the  first  year  or  two  following  its  introduc- 
tion. Death  after  death,  we  shrink  from  any  calculation  oC  the 
actual  number,  was  laid  at  the  door  of  this  immensely  useful  but 
very  much  abused  drug.  Idiosyncrasy,  that  favorite  refuge  of 
incompetency  and  recklessness,  was  dragged  forward  again  and 
again  to  explain  or  rather  to  excuse  these  often  inexcusable 
fatalities,  just  as  for  many  years  past  the  status  lymphaticus  has 
been  made  to  serve  as  the  scapegoat  for  numbers  of  deaths  that 
have  been  really  due  to  the  incautious  handling  of  chloroform 
and  other  anesthetics.  Unhappily,  the  therapeutic  efficiency  of 
many  of  our  most  useful  drugs  is  very  closely  associated  with,  if 
not  dependent  upon  their  power  as  poisons,  and  it  has  often 
seemed  rather  singular  to  me  that  instead  of  being  content  witli 
the  safety  that  is  afforded  by  an  appropriate  measure  of  caution 
in  their  administration,  we  arc  so  apt  to  turn  to  synthetic  chem- 
istry in  the  search  for  a  substitute  that  will  have  all  of  the  virtue 
and  none  of  the  dangers  of  the  original  drug.  However  success- 
ful chemistry  may  have  been  in  providing  us  with  such  make- 
shifts, for  they  are  seldom  more  than  that.  I  scarcely  anticipate 
contradiction  when  I  say  that  nothing  can  ever  completely  sub- 
stitute care  and  common  sense.  Emphasizing,  therefore,  the  es- 
sentiality of  these  and  all  that  they  imply,  and  insisting  upon  the 
freshness  and  purity  of  the  drug,  T  say  in  closing  that  my  experi- 
ence with  chloroform  up  to  this  time  leads  me  to  ask  for  no 
pleasanter,  safer  or  more  wholly  satisfactory  an  anesthetic. 

DISCUSSION. 

Dr.  J.  Solis  Cohen,  of  Philadelphia,  expressed  his  appreciation  of 
the  paper,  which  confirmed  the  experience  of  his  entire  professional 
life.  He  had  almost  always  used  chloroform,  in  both  private  and 
hospital  practice;  the  few  exceptions  being  when  he  was  in  consultation 
with  gentlemen  who  were  afraid  of  suits  for  malpractice.  He  had 
always  employed  the  open  or  drop  method,  commencing,  in  the  case  of 
children,  with  a  little  cologne.  It  was  important  to  close  the  nostrils, 
thus  obviating  a  good  deal  of  the  trouble  in  the  early  stage  of  the 
anesthesia  arising  from  reflex  cough  caused  by  the  influence  of  the 
chloroform  upon  the  nasal  nerves.  He  had  rarely  had  any  trouble 
with  this  method,  and  had  had  no  deaths. 

Dr.  John  W.  Murphy,  of  Cincinnati,  recalled  the  time,  during  his 
early  practice,  when  the  coroner  in  Philadelphia  made  the  statement  in 
a  medical  journal  that  if  any  doctor  used  chloroform  and  had  a  death 
he  would  have  him  indicted  for  malpractice.  He  was  interested  to 
hear  doctors  of  this  same  city  declare  themselves  in  favor  of  chloro- 
form. He  had  used  ether  in  his  early  practice,  and  he  still  advocated 
the  use  of  this  agent  in  hospital  practice,  where  the  anesthetic  is 
administered  by  inexperienced  attendants.  In  two-thirds  of  his  anes- 
thetic  cases  with   children   he   used   chloroform    by   the   drop   method, 
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finding  it  much  more  easily  given  than  ether.  He  had  used  it  in  heart 
lesions,  and  had  found  it  safer  than  ether.  In  all  infectious  conditions, 
where  the  kidneys  have  been  damaged,  he  considered  chloroform  safer 
than  ether.  It  was  important,  in  the  stage  of  excitement,  not  to 
push  the  anesthetic,  as  so  many  anesthetists  were  apt  to  do. 

Dr.  George  L.  Richards,  of  Fall  River,  Mass.,  believed  the  objections 
to  ether  unwarranted,  and  based  upon  unsatisfactory  results  due  to 
improper  methods  of  administration.  The  average  doctor  could  not 
give  ether  properly.  The  anesthetic  should  not  be  pushed  when  the 
patient  does  not  go  quickly  under  its  effects,  but  should  be  started 
slowly,  without  frightening  the  patient.  Given  this  way,  ether  anes- 
thesia progressed  as  rapidly,  and  with  far  greater  safety,  than  chloro- 
form.     For  very  short  operations  chloroform  was  satisfactory. 

Dr.  Hanan  W.  Loeb,  of  St.  Louis,  had  felt,  for  a  number  of  years, 
as  did  Dr.  Grayson,  until  he  lost  a  patient  under  chloroform  anesthesia. 
Since  that  time  he  had  never  employed  this  agent  unless  it  was  abso- 
lutely necessary.  Xo  objection  was  raised  to  the  chloroform  in  the 
case  cited,  the  patient  was  a  perfectly  healthy  child,  and  the  anesthetic 
was  administered  by  one  of  the  most  expert  anesthetists  in  St.  Louis. 
Just  as  the  operation  was  about  to  begin  the  patient  stopped  breathing, 
and,  despite  two  hours  of  hard  work,  life  could  not  be  saved. 

Dr.  J.  S.  Kirkendall.  of  Ithaca.  X.  Y..  had  employed  "chloroform  for 
the  past  fifteen  years,  administered  always  by  an  expert,  who  had  given 
it  over  two  thousand  times.  The  mask  should  always  be  held  at  least 
three  or  four  inches  from  the  face  and  the  patient  should  never  be  told 
to  take  a  long  breath.  This  prevents  the  possibility  of  opening  up  new 
air  cells  and  causing  toxemia  and  collapse.  He  was  always  uneasy 
when  a  novice  administered  chloroform  and  preceded  his  work  by 
greasing  the  nose  and  face.  Dr.  H.  H.  Crum,  who  had  always  admin- 
istered chloroform  for  the  speaker,  never  holds  the  mask  close  enough 
to  the  face  for  burning  of  the  skin  to  take  place,  nor  does  he  ever  tell 
the  patient  to  take  a  long  breath,   but  rather  to  breathe  naturally. 

He  keeps  the  operating  room  quiet  and  the  patient  goes  to  sleep 
usually  without  a  primary  struggle.  He  has  known  him  to  give  chloro- 
form to  a  sleeping  babe  without  waking  it.  To  say  that  every  prac- 
titioner is  able  to  give  chloroform  is  absurd.  The  administration  of 
anesthetics  is  a  specialty  in  itself.  Every  man  who  graduates  in 
medicine  feels  that  he  is  able  to  give  an  anesthetic  whether  schooled  in 
these  lines  or  not,  and  through  these  pseudo-specialists  come  all  the 
reported  troubles  with  anesthetics.  He  believed  in  anesthetics  being 
given  by  specialists  who  devote  practically  their  whole  attention  to 
this  one  work. 

Dr.  Clifton  M.  Miller,  of  Richmond,  Va.,  had  given  chloroform  for 
twenty  years,  in  between  seven  and  eight  hundred  cases,  and  had  never 
seen  a  fatality  from  its  use.  It  was  much  more  commonly  employed 
in  the  South  than  in  the  Xorth.  In  his  experience  the  respiration  was 
more  quickly  affected  than  the  heart.  He  had  seen  the  respiration 
entirely  suspended,  while  the  heart  was  still  beating.  It  was  very 
important  and  particularly  in  private  house  operations,  to  guard  against 
the  patients  having  anything  to  eat.  In  hospitals  this  is  easily  con- 
trolled, but  not  so  in  private  houses,  and  when  the  stomach  is  full 
there  is  apt  to  be  trouble  with  the  anesthetic.  He  deprecated  the 
practice  of  turning  the  patient  up-side-down,  for  purposes  of  resusci- 
tation. One  of  the  best  methods  of  reanimation  known  to  him  is  rapid 
dilatation  of  the  sphincter  ani,  without  stopping  artificial  respiration. 

Dr.  G.  Hudson-Makuen,  of  Philadelphia,  expressed  his  preference  for 
ether  over  chloroform,  and  called  attention  to  the  fact  that  statistics 
show  a  far  greater  mortality  with  chloroform  than  with  ether.  The 
whole  matter  had  been  fully  discussed  several  years  ago,  at  a  meeting 
of  the  American  Laryngological  Society. 


A  CONTRIBUTION  TO  THE  PATHOLOGY   AND  CLINICAL 
DIAGNOSIS  OF  STATUS  LYMPHATICUS.* 

By  GERHARD   HUTCHISON  COCKS,   M.    D. 

Status  lymphaticus,  as  Paltauf  has  defined  it.  consists,  anatom- 
ically, of  persistence  or  hyperplasia  of  the  thymus  gland,  hyper 
plasia  of  the  tonsillar  ring,  lymphatic  elements  of  the  spleen,  lymph- 
nodes,  lymphatic  follicles  of  the  digestive  tract,  and  lymphoid  mar- 
row of  the  long  hones.  It  is  frequently,  1  hough  not  always,  com- 
bined with  hypoplasia  of  the  arterial  system  and  genital  organs. 
The  most  significant  fact  in  connection  with  this  diathesis  is  a  dis- 
position to  sudden  death  from  comparatively  trivial  causes. 

Since  publishing  a  former  article  on  status  lymphaticus.  the 
writer  has  made  a  further  study  of  cases  from  the  Bellevue  Hospital 
Pathological  Department,  through  the  courtesy  of  the  Director,  Dr. 
Charles  Norris.  Among  approximately  1600  autopsies,  there  were 
•14  cases  of  status  lymphaticus.  In  addition,  one  case  from  the 
Manhattan  Eye.  Ear.  and  Throat  Hospital  and  one  case  observed 
at  the  Post-Graduate  Hospital  are  included,  making  a  total  of  46. 

The  diseases  with  which  status  lymphaticus  is  associated  are 
shown  by  the  following  table,  which  gives  the  anatomical  diagnosis 
of  the  cause  of  death  : 

Cases 

Epidemic   cerebro-spinal   meningitis 13 

Acute   general   miliary    tuberculosis 1 

Tubercular    meningitis 1 

Papillomata    of    larynx, — suffocation    from    accidental    removal    of 

tracheotomy   tube 1 

Intra-cranial    tumors 3 

General  burns  of  head  and  body 1 

Acute    gastric    ulcer 1 

Akromegaly    1 

Typhoid   fever 

Suppurative    pleurisy 1 

Acute  infectious    endocarditis 1 

Acute  hydrocephalus  internus 

Acute  suppurative  otitis  media 

Glanders     1 

Caisson  disease -J 

Tetanus     

Septicaemia    

Acute   articular   rheumatism 

Pyaemia    

Arsenical    poisoning 

Lobar  pneumonia 

Acute  sinusitis  (of  accessory  nasal  cavities) 

Broncho-pneumonia     

Exophthalmic    goitre 1 

No  discoverable  cause  of  death  other  than  status  lymphaticus 2 

46 

*  Presented    as    a    Candidate's    Thesis    to    the    American    Laryngological. 
Rhinological  and  Otological  Society,  in  May,  1912. 
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One  of  the  last  mentioned  eases  was  undoubtedly  an  instance  of 
thymic  asthma. 

Three  of  the  subjects  belonged  to  the  negro  race. 

There  were  many  grades  of  status  lyraphaticus,  from  hyperplasia 
of  the  thymus  gland  alone  to  cases  of  the  most  pronounced  type  of 
thymic  and  glandular  hyperplasia  combined  with  hypoplasia  of  the 
genital  organs  and  arterial  system. 

Statistics  vary  as  to  the  normal  weight  of  the  thymus  gland. 
For  instance,  Bovaird  and  Nicoll,  who  weighed  the  glands  of  495 
children  under  the  age  of  five  years,  found  that  the  average  weight 
of  the  thymus  during  the  first  two  years  is  about  6  grams.  They 
believe  that  the  gland  diminishes  in  size  after  the  end  of  the  second 
year.  John  Howland  considers  any  gland  weighing  over  10  grams 
pathological.  According  to  Hammar.  the  thymus  gland  in  the 
new-born  child  weighs  13  grams.  He  finds  that  its  maximum 
weight  is  readied  between  the  eleventh  and  fifteenth  years  (pu- 
berty), after  which  it  gradually  diminishes  in  size.  The  high 
figures  obtained  by  Hammar  are  attributed  to  the  fact  that  the  thy- 
mus undergoes  rapid  involution  in  both  acute  and  chronic  diseases. 
This  observation  has  been  substantiated  experimentally  by  chronic 
under-feeding  of  dogs,  which  also  produces  a  rapid  diminution  in 
the  size  of  the  thymus  (Johnson). 

The  gross  features  of  status  lymphaticus  have  already  been 
mentioned.  The  microscopic  changes  of  the  lesions  occurring  in  the 
thymus,  lymph  glands,  spleen,  etc.,  have  been  described  by  Ewing, 
Paltauf,  and  Ohlmacher  as  simple  hyperplasias.  Ewing  has  ob- 
served hyperplasia  of  the  lymphoid  marrow  of  the  long  bones  and 
has  noted  a  diminution  of  the  amount  of  the  haemoglobin  in  the 
blood,  as  well  as  a  lymphocytosis  of  seventy-six  per  cent,  in  one 
case. 

In  the  thymus,  Blumer  observed  a  general  hyperplasia  of  the 
lymphoid  elements,  occasionally  associated  with  endothelial  prolif- 
eration. In  the  lymph-nodes,  splenic  follicles,  tonsils,  and  lym- 
phatic elements  of  the  intestinal  tract  he  found  a  general  hyper- 
plasia with  a  proliferation  of  the  cells  in  the  germinal  centres,  ac- 
companied by  slight  degenerative  changes  in  the  proliferated  cells. 

Kyrle  found  marked  parenchymatous  destruction  of  the  testicles, 
epididymis,  and  prostate  in  three  cases  of  status  lymphaticus;  while 
Hermann  found  abnormally  large  ovaries,  caused  by  an  increase 
in  the  connective  tissue,  especially  in  the  cortex.  In  consequence 
of  these  changes,  the  ovarian  follicles  often  fail  to  rupture  and  cystic 
degeneration  of  the  ovaries  occurs,    resulting    in    retarded    men- 
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struation  or  total  absence  of  menstruation.  Neusser  stales  that 
Bartel  has  reported  a  case  of  status  lymphaticus  complicated  by  the 
occurrence  of  two  extra-uterine  pregnancies,  while  he  himself  ob- 
served a  left-sided  tubal  pregnancy  where  autopsy  demonstrated  a 
patent  foramen  ovale,  foetal  lobulation  of  the  kidneys,  and  typical 
status  lymphaticus. 

Shiota,  working  in  Prof.  Weichselbaum's  Institute,  reports  that  in 
appendicitis  he  frequently  found  distinct  signs  of  the  lymphatic 
diathesis.  He  also  noted  in  status  lymphaticus  a  marked  tendency 
to  the  formation  of  fecal  concretions,  and  frequently  a  highly  de- 
veloped lymphatic  apparatus  in  the  appendix. 

Neusser  calls  attention  to  an  interesting  observation  of  Bartel, 
who  found  in  the  early  years  of  life  a  hyperplastic  growth  of  the 
lymphatic  tissue  in  the  body.  On  the  other  hand,  during  and  after 
puberty  he  observed  atrophy  of  the  parenchyma  of  the  lymph-nodes 
with  the  connective  tissue  framework  markedly  increased  in 
amount.  Thus,  Bartel  distinguishes  two  stages,  a  hypertrophic 
(hyperplastic)  and  an  atrophic.  lie  believes  that  the  developing 
lesion  in  the  stroma  of  the  lymphatic  organs  runs  parallel  with  the 
anomalies  of  development  in  other  organs,  such  as  hypoplasia  of 
the  artei'ial  system  and  genitals,  syringo-myelia,  glioma,  and  foetal 
lobulation  of  the  lungs  and  kidneys.  Bartel  holds  that  the  status 
lymphaticus  of  Paltauf  is  merely  one  manifestation  of  a  more  or 
less  common  hypoplastic  constitution,  which  may  be  termed  "status 
hypoplasticus. "  At  present,  it  is  impossible  to  say  whether  Bartel's 
status  hypoplasticus  develops  from  Paltauf 's  status  lymphaticus  as 
the  individual  grows  older,  or  whether  both  forms  are  merely  part 
of  one  system  which  is  developed  from  a  common  embryonal 
impulse. 

The  first  of  the  following  five  cases. — hitherto  unpublished, — 
is  taken  from  Dr.  Chappell's  service  at  the  Manhattan  Eye,  Ear 
and  Throat  Hospital;  the  others  are  from  Dr.  Norris'  Bellevue 
Hospital  records. 

Case  I.  Mary  P.;  two  years  old.  First  seen  in  Dr.  Chappell's 
clinic  in  February  1910.  The  child,  an  orphan,  was  brought  to 
the  hospital  suffering  from  dyspnoea  and  loss  of  voice.  The 
dyspnoea  was  marked  and  was  of  the  inspiratory  type.  The  dura- 
tion of  the  illness  had  not  been  ascertained  by  the  State  Chari- 
ties agent  in  charge  of  the  case.  A  tentative  diagnosis  of  papil- 
lomata  of  the  larynx  was  made.  Although  I  was  unable  to  obtain 
any  evidence  of  enlargement  of  the  thymus  by  physical  examina- 
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tion,  I  sent  the  child  to  a  well  known  X-ray  specialist,  who  re- 
ported that  the  plate  showed  no  signs  of  a  large  thymus. 

A  few  days  later,  the  child  was  anaesthetized  with  chloroform, 
and  the  diagnosis  of  papilloma  of  the  larynx  was  confirmed  by 
direct  inspection  with  Jackson  speculum.  During  the  narcosis, 
the  breathing  became  more  and  more  obstructed,- — due  to  the 
growth  in  the  larynx. — ami  a  tracheotomy  was  performed. 

Following  this  operation,  the  child  carried  the  tracheotomy  tube 
continuously  during  her  stay  in  the  hospital.  In  the  course  of 
the  next  year  and  a  half  she  was  anaesthetized  four  more  times 
for  the  purpose  of  eradicating  the  papillomatous  mass  in  the 
larynx.  The  members  of  the  house-staff  and  myself  noticed  that 
the  child  seemed  to  bear  chloroform  anaesthesia  badly,  the  respi- 
ration being  chiefly  affected,  becoming  shallow  and  irregular. 
During  the  last  two  narcoses  it  was  necessary  to  discontinue 
chloroform  and  administered  ether. 

In  June.  1011,  while  the  night  nurse  was  temporarily  absent  from 
the  child's  room,  the  tracheotomy  tube  was  accidentally  dislodged 
and  the  patient  suffocated. 

Autopsy  report:     Dr.  L.  W.  Strong. 

Body  of  female  child  about  three  and  a  quarter  years  old,  well- 
nourished  and  strong.  Considerable  subcutaneous  fat.  Tracheot- 
omy wound  below  the  thyroid  1.5  cm.  long.  Veins  of  neck  dis- 
tended with  dark  fluid  blood.  On  opening  the  thorax,  the  thymus 
presents  in  the  mediastinum,  forming  two  large  lobes,  covering  the 
entire  pericardium  and  extending  upward  to  the  clavicle.  Weight 
forty  grams. 

On  section,  the  centre  contains  considerable  purulent  fluid. 
Lungs:  Pleura  smooth:  no  fluid  in  cavities.  The  lungs  on  section 
ooze  dark  fluid  blood,  mixed  with  small  amount  of  air.  The  bronchi 
are  filled  with  bloody  froth.  No  consolidation.  Lympli-nodes  not 
remarkable.  Heart:  Pericardium,  valves,  and  muscles  normal. 
Lymphoid  tissue  at  base  of  tongue  increased  in  amount. 

On  opening  trachea  from  behind,  a  papillomatous  mass  presents, 
arising  from  the  front  of  the  cricoid  cartilage — 1.5  cm.  longest 
diameter;  .5  cm.  broad. 

Hi  ad  ■.     Not  opened. 

Abdomen : .  .Peritoneum  smooth;  no  fluid.  The  mesenteric 
lymph-nodes  are  numerous  and  enlarged  from  1  to  1.5  cm.  in 
diameter. 

Liver:     Normal. 
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Sph  (  n  :  Dark  red  on  section  ;  pulp  increased;  follicles  appear  as 
distinct  grayish-red  nodules. 

Kidneys:     Dark  red;  otherwise  normal. 

Adrenals:    Normal. 

Small  lnh  stint  :  Mucosa  pale,  everywhere  covered  with  patches 
of  lymphoid  tissue  from  1  to  3  mm.  in  diameter.  Peyer's  patches 
pale,  very  distinct,  and  numerous. 

Diagnosis:  Papilloma  of  larnyx;  acute  venous  hyperaemia  of 
all  the  internal  organs;  status  lymphaticus. 

Microscopic  Report  by  Dr.  Jonathan  Wright.  "Thymus  gland 
shows  little  or  no  change  in  its  minute  structure,  unless  possibly  it 
has  relatively  a  larger  amount  of  lymphoid  cells  as  compared  with 
the  other  normal  constituents  of  the  organ. 

Lungs:  Many  of  the  pulmonary  alveoli  are  full  of  recently  ef- 
fused fibrin  and  lymph. 

Liver  :     There  are  no  noteworthy  changes  in  the  minute  structure 

Peyer's  Patches:  The  epithelium  of  the  papilla  is  swollen  and 
granular.  The  lymphoid  layer  is  thick,  but  nodes  are  indistinguish- 
able, and  the  germinal  centres  are  difficult  to  find." 

Case  II.  William  P.;  ten  years  old.  Was  admitted  in  semi- 
comatose condition,  an  incomplete  history  being  obtained  by  the 
ambulance  surgeon,  who  stated  that  the  patient  was  well  until  the 
day  of  admission,  when  he  awoke  in  convulsions.  ITe  complained 
of  severe  headache  and  vomited.     Died  during  the  same  evening. 

Autopsy:  Well  nourished  boy;  plump  arms  and  legs;  no  hair 
on  pubes;  thymus  enlarged,  weighing  36  grams;  aorta  contracted; 
Peyer's  patches  and  solitary  follicles  hyperplastic. 

Anatomical  Diagnosis-.  Status  lymphaticus;  pharyngitis,  acute; 
sphenoiditis,  acute;  ethraoiditis,  acute;  Panaris:  No  evidence  of 
meningitis  on  gross  or  microscopic  examination. 

Case  III.  F.  M. ;  male:  aged  twenty-one.  Acutely  ill  thirty 
days.  Anatomical  diagnosis:  Chronic  cardiac  valvular  disease; 
acute  infectious  endocarditis;  acute  fibrous  pericarditis;  status 
lymphaticus.  The  thymus  is  enlarged  and  extends  down  to  the 
auriculo-ventricular  junction.  The  aorta  is  small.  The  foramen 
ovale  shows  in  its  posterior  portion  a  circular  deficiency  measuring 
about  1  cm.  The  pulmonary  valve  has  four  cusps.  The  medulla 
of  the  suprarenals  is  thickened  and  whitish.  The  splenic  follicles 
are  enlarged,  and  the  solitary  follicles  of  the  intestine  are  hyper- 
plastic. 
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Cast  IV.  M.  M. ;  Female,  seventeen  years  old.  Has  been  acutely 
ill  for  two  weeks  with  pulmonary  tuberculosis.  The  individual 
hairs  of  the  head  are  dry  and  brittle;  the  pelvic  and  axillary  hairs 
are  scant:  the  thighs  are  rounded  and  plump.  Thymus  weighs  21 
grams  and  extends  two-thirds  of  the  way  over  the  heart.  The 
lingual  tonsil  is  markedly  hypertrophic,  and  the  lymph  follicles  of 
the  spleen  are  enlarged.  The  ovaries  are  well  developed,  although 
the  uterus  is  of  the  infantile  type.  Most  of  the  glands  in  the  ab- 
dominal and  thoracic  cavities  show  tuberculous  changes  and  do  not 
concern  us  here.  Anatomical  diagnosis:  Tubercular  meningitis; 
chronic  pulmonary  tuberculosis  with,  cavities;  status  lymphaticus, 
etc. 

Cas(  Y.  E.  McB. ;  boy  sixteen  years  old.  Was  brought  into 
Bellevue  Hospital  suffering  from  acute  enteritis.  He  died  after 
an  illness  of  two  days.  Anatomical  diagnosis:  Acute  enteritis; 
acute  parenchymatous  nephritis ;  status  lymphaticus.  The  thighs 
are  rounded:  the  perineum  broad;  pubic  hair,  female  type;  axillary 
hair  absent.  Superficial  lymph-nodes  palpable.  Thymus  weighs 
30  grams  and  reaches  to  aurieulo-ventrieular  junction.  The 
descending  aorta  contains  numerous  small  fatty  atheromatous 
placrpies.  The  mesenteric,  peri-pancreatic,  and  peri-gastric  lymph- 
nodes  are  all  enlarged. 

Pathological  Summary:  The  one  common  feature  of  these  cases 
is  the  enlargement  of  the  thymus  and  the  hyperplasia  of  the  lym- 
phatic giands. 

(1)  Enlargement  of  the  thymus  was  noted  in  all  instances.  In 
one  case  included  in  the  series,  no  other  evidence  of  status  lympha- 
ticus was  present. 

(2)  Evident*  s  of  infantilism.  Twelve  cases  showed  evidences 
of  infantilism,  such  as  scanty  pubic  or  axillary  hair,  infantile  type 
of  uterus,  under-developed  ovaries,  breasts  or  testicles.  In  one  male 
weighing  150  pounds,  the  penis  was  very  small.  Four  of  the  male 
c-ises  showed  general  rotundity  of  the  limbs  and  the  broad  female 
type  of  the  perineum.  The  pubic  hair  ran  straight  across  the  abdo- 
men  instead  of  upward  for  a  short  distance  in  the  median  line,  as 
is  usual  in  male  adults. 

(3)  Anomalies  of  heart  and  arteries.  Ten  eases  showed  anoma- 
lies of  heart  and  arteries.  There  were  ten  instances  of  contracted 
aorta,  two  anomalies  of  pulmonary  valves, — in  one  subject  two 
cusps,  and  in  the  other  four  pulmonary  cusps.  There  was  one  case 
of  patent  foramen  ovale. 
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According  to  Neusser,  Wiesel  found  that  the  narrowing  of  the 
aorta  is  combined  with  hypoplasia  of  the  chromaffine  system.  It  is 
thought  that  the  heart,  on  account  of  the  adrenalin  deficiency  and 
the  consequent  lowering  of  the  tonicity  of  the  vessel  walls,  is  forced 
to  hypertrophy  or  else  become  insufficient..  For  the  same  reason, 
the  arteries  strive  to  meet  their  increased  demands  by  hypertrophy 
of  the  muscular  and  elastic  fibres  I  Neusser). 

(•i)  Anomalies  of  tht  thyroid  gland.  The  thyroid  was  enlarged 
in  two  cases.  In  another,  the  thyroid  gland  was  nodular.  En- 
largement of  the  para-thyroids  was  noted  once. 

(5)  Goitre.  Exophthalmic  goitre  was  found  in  one  case.  It 
is  very  frequently  associated  with  status  lymphaticus. 

(6)  Enlargena  nt  of  tht  tonsillar  ring  was  frequently  noted,  es- 
pecially in  the  younger  subjects. 

Idiopathic  epilepsy,  rickets,  myxoedema.  Addison's  disease,  and 
akromegaly  are  often  associated  with  status  lymphaticus. 

It  is  now  generally  known  that  both  children  and  adults  with 
status  lymphaticus  are  especially  apt  to  die  from  slight  external 
causes,  such  as  shock,  immersion  in  cold  water,  local  or  general 
anesthesia,  during  the  course  of  infectious  diseases,  and  following 
injections  of  diphtheria  antitoxin.  In  the  cases  of  epidemic  cere- 
bro-spinal  meningitis  included  in  this  series,  death  occurred  early 
in  the  disease,  distinctly  modifying  its  course.  Daut  reports  a 
series  of  cases  of  diphtheria,  and  states  that  twenty-five  per  cent, 
of  the  patients  who  died  from  that  disease  had  status  lymphaticus. 

On  the  other  hand,  we  must  not  forget  that  there  are  a  numher 
of  well  authenticated  instances  on  record  where  cases  of  status 
lymphaticus  have  readied  a  ripe  old  age.  in  spite  of  chloroform 
narcosis,  infectious  diseases,  etc.  Neusser  states  that  eunuchs,  who 
are  especially  apt  to  have  persistent  thymus  glands  and  other  char 
acteristics  of  this  diathesis,  show  increased  rather  than  diminished 
resistance  against  infection,  and  generally  live  to  an  advanced  age. 

In  spite  of  Friedlehen's  dictum:  "Es  gibt  kein  asthma  thymi- 
cum,"  it  is  now  quite  generally  accepted  that  thymic  asthma  occurs 
in  rare  instances.  The  cause  of  the  dyspnoea  is  unquestionahly  the 
mechanical  pressure  of  the  enlarged  thymus  gland  upon  the 
trachea,  great  vessels,  and  nerves. 

Of  the  theories  advanced  to  account  for  the  sudden  deaths  so 
often  observed  in  status  lymphaticus.  the  two  most  important  are 
the  theory  of  mechanical  compression  and  the  theory  of  hyperthy- 
mization. 
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1.  Compression  theory.  War-thin  states  that  the  following  ob- 
servers have  reported  over  fifty  eases  in  the  last  ten  years,  where 
death  was  regarded  as  directly  due  to  mechanical  compression  of 
the  trachea,  great  vessels,  and  nerves  by  the  hyperplastic  thymus 
gland, — Rollesten,  Taillens,  Peukert,  Caille,  Perrin  de  la  Touche, 
Hochsinger,  Zander,  Keyhl,  Tada,  Rehn,  Konig.  Hotz,  Jackson. 
Hinriehs,  Hedinger,  Hinman,  Mayer,  Hait,  Warthin,  Rich,  Rubra, 
Lundt,  Bonner,  and  Winkler.  There  is'also  one  such  case  included 
in  this  series.  To  an  impartial  observer,  the  relief  afforded  by 
tracheotomizing  a  case  of  thymic  asthma  with  a  tube  long  enough 
to  reach  below  the  obstruction,  and  the  immediate  amelioration  of 
the  symptoms  induced  by  the  performance  of  thymectomy,  is  suffi- 
cient proof  that  death  may  be  caused  by  mechanical  compression 
exerted  by  the  hyperplastic  thymus  gland. 

2.  Theory  of  hyper-ihymization.  It  is  thought  that  the  hyper- 
plastic thymus  gland  throws  out  an  increased  internal  secretion 
which  renders  the  organism  more  susceptible  to  hostile  external  in- 
fluences. In  support  of  this  theory,  Barbarossa  states  that  thymec- 
tomized  animals  offer  considerable  resistance  to  chloroform  poison- 
ing, while  animals  and  men  with  persistent  thymus  glands  succumb 
to  small  amounts  of  this  drug. 

Diagnosis  of  Status  Lymphaticus. 

In  new  born  children  and  infants,  during  the  first  year  of  life, 
stridorous  breathing  and  severe  attacks  of  dyspnoea  lead  us  to  sus- 
pect enlargement  of  the  thymus  gland.  Tracheoscopy  will  confirm 
the  presence  of  thymic  stenosis.  It  is  worthy  of  note  that  status 
lymphaticus  is  apt  to  run  in  families.  Plater,  quoted  by  MeCardie, 
reported  in  the  year  1614  finding  thymus  hyperplasia  in  three 
children  in  one  family,  who  died  suddenly. 

Eseherich  and  the  Vienna  pathologists  were  the  first  to  state  that 
they  could  recognize  status  lymphaticus  by  the  patient's  pasty 
complexion,  by  the  large  amount  of  sub-cutaneous  fat,  general 
rotundity  of  the  limbs,  and — in  adults — by  the  absence  or  scant 
amount  of  axillary  and  pubic  hair.  Our  cases  show  the  same  find- 
ings, and  also  demonstrate — as  pointed  out  by  Norris — that  the 
hair  of  the  head  has  a  peculiar  dry,  brittle  character.  In  male 
adults,  it  was  noted  in  several  instances  that  the  pubic  hair  ran 
straight  across  the  abdomen  instead  of  upward  in  the  median  line, 
as  is  usual  in  that  sex.  The  genital  organs  are  apt  to  be  small  and 
under-developed.     In  addition,  enlargement  of  the  faucial,  pharyn- 
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geal,  and  lingual  tonsils  is  frequently  present.     In  children,  signs 

of  rickets,  and  in  adults.  Craves"  disease,  are  often  found. 

By  palpation,  we  elicit  evidence  of  enlargement  of  the  external 
lymph  glands,- — cervical,  axillary,  inguinal  or  mesenteric, — as  well 
as  enlargement  of  the  spleen. 

Neusser,  in  a  monograph,  states  in  part,  that  the  objective  signs 
of  the  hyperplastic  constitution  are:  "Giant  stature,  dwarf  stature, 
partial  or  complete  deformity  of  the  bones — as  in  osteitis  deformans 
and  akromegaly — abnormalities  of  the  skull,  delay  in  closure  of  the 
epiphyseal  sutures,  a  pasty  anaemic  appearance,  and  often  abnormal 
fat  development— particularly  in  the  region  of  the  mammae  and 
lower  abdomen,  and  on  the  hips  and  buttocks,  as  in  eunuchs." 
Neusser  considers  the  hairiness  of  the  individual  of  importance  in 
diagnosing  status  lymphaticus,  viz..  a  beardless  face,  hairiness  of  the 
trunk,  perineum,  upper  and  lower  extremities,  and  the  occurrence 
of  lanugo,  especially  in  such  localities  as  the  cheeks,  back,  forearms, 
and  calves  of  the  legs,  and  the  feminine  type  of  hair  formation  on 
tin  mons  veneris  in  men.  The  other  specific  characteristics  men- 
tioned by  Neusser  are:  a  high  voice,  lack  of  prominence  of  the 
Ponuim  Adami,  small  penis  and  testicles,  small  atrophic  prostate, 
and  lack  of  the  seminal  fluid. 

Heart,  arteries  and  blood.  Hypoplasia  of  the  heart  and  arterial 
system  may  be  detected  by  thin  and  flabby  walls  of  the  palpable 
arteries  and  by  the  low  tension  pulse.  A  lymphocytosis  or 
diminution  of  the  haemoglobin  of  the  blood  may  be  present. 

Determination  of  the  enlargement  of  the  thymus.  Hart  quotes 
Konig.  who  states  that  he  could  see  the  arching  forward  of  the 
thymus  above  the  episternal  notch  in  two  cases;  and  Provsing,  who 
fell  the  hyperplastic  thymus  as  a  rounded  tumor  running  under  the 
sternum. 

Absolute  thymic  dullness  is  regularly  found  up  to  the  fifth  year 
of  life,  according  to  Oestrich.  Blumenrich  compares  this  area  to  a 
triangle  with  unequal  sides,  situated  rather  more  to  the  left  than  to 
the  right,  the  base  of  which  is  located  at  the  sterno-clavieular  arti- 
culation and  the  apex  at  the  level  of  the  second  rib.  The  sides  of 
this  triangle  projects  slightly  beyond  the  sides  of  the  manubrium. 
According  to  Blumenreich,  dullness  which  extends  beyond  the 
lateral  limits  of  this  figure  for  more  than  one  centimeter  denotes 
thymic  enlargement. 

In  making  this  test,  light  percussion  with  the  finger  should  be 
employed.  The  difficulty  of  diagnosticating  thymic  enlargement 
by  percussion  may  be  appreciated  when  such  a  distinguished  pedia- 
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trician  as  Dr.  L.  Emmet  Holt  states  that  he  personally  is  unable  to 
ascertain  that  condition  by  percussion.  On  the  other  hand,  the 
writer  heard  Dr.  A.  Jacobi  remark  that  he  could  diagnose  an  en- 
largement of  the  thymus  by  percussion,  but  that  the  child  must  be 
held  face  downward  during  examination  in  order  to  bring  the 
organ  forward  against  the  chest  wall. 

Radiography  is  highly  endorsed  by  several  writers  as  a  certain 
and  sure  method  of  diagnosticating  enlargement  of  the  thymus.  In 
the  first  case  reported  above,  the  diagnosis  of  status  lymphaticus 
was  not  made  during  life,  owing  to  the  fact  that  the  X-ray  plate 
did  not  show  the  enlarged  gland.  Considerable  care  and  skill  are 
2iecessary. 

In  conclusion,  the  writer  wishes  to  call  attention,  in  spite  of 
this  experience,  to  the  X-ray  examination  and  the  general  appear- 
ance of  the  patient,  as  the  two  most  important  aids  toward  making 
a  diagnosis.  The  peculiar  pasty  look,  the  large  amount  of  sub- 
cutaneous fat,  the  general  rotundity  of  the  limbs,  the  scant  ax- 
illary and  pubic  hair,  the  under-developed  genital  organs,  and 
the  enlarged  external  lymphatic  glands  have  been  noted  so  fre- 
quently that  they  form  a  symptom  complex  almost  pathognomonic 
of  status  lymphaticus. 
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Dr.  George  F.  Cott,  of  Buffalo,  N.  Y.,  did  not  understand  how  Dr. 
Jackson  could  exclude  the  question  of  anaesthesia  from  the  discussion 
of  so-called  status  lymphaticus.  He  did  not  helieve  this  condition 
caused  sudden  death;  certainly  the  majority  of  sudden  deaths  were 
in  patients  not  affected  with  so-called  status  lymphaticus.  Dr.  Jackson 
was  in  error  in  his  statement  that  chloroform  and  ether  leave  no 
lesion.  Crile  had  shown  that  there  is  a  distinct  brain  and  individual 
cell  destruction  following  the  administration  of  these  drugs.  He  re- 
ferred, in  this  connection,  to  the  work  of  Anderson,  of  the  United 
States  Army,  who  claimed  that  the  first  injection  of  any  drug  may  be 
inert,  that  after  ten  days  or  so  a  second  injection  of  the  same  drug 
formed  an  antibody,  and  that  this  antibody  gives  rise  to  a  poison 
which  causes  sudden  death.  The  name  status  lymphaticus  was  a  mis- 
take as  an  entity  and  ought  to  be  eliminated  from  medical  nomen- 
clature. 

Dr.  Cocks,  in  closing  the  discussion,  answered  Dr.  Jackson's  ques- 
tion by  stating  that  no  examination  of  the  brain  had  been  made  in  the 
first  case  reported. 


BENIGN  LARYNGEAL  GROWTHS. 

By    JOHN    McCOY,    M.    D,    New    York    City. 

Ill  the  treatment  of  benign  laryngeal  growths  during  the  past 
few  years,  the  writer  has  been  impressed  with  the  idea  that  if 
greater  accuracy  were  observed  in  their  removal  we  might  with 
greater  safety  promise  our  patients  a  normal  speaking  voice 
after  the  operation  and  would  not,  as  in  many  cases  in  the  past, 
more  or  less  alter  or  partially  destroy  that  faculty.  The  advent 
of  direct  laryngoscopy  has  made  this  more  possible.  The  several 
instruments  to  be  shown  later  have  been  devised  to  meet  this 
need. 

The  following  benign  tumors  may  appear  in  the  larynx: — 
papilloma,  fibroma,  lipoma,  angioma,  chondroma,  cystoma, 
myxoma,  adenoma,  lymphoma.  The  etiology  of  these  growths 
seems  to  be  some  long  continued  irritation.  They  are  more  com- 
mon in  males  and  usually  occur  in  adult  life  except  papilloma. 
The  general  symptoms  are  :— 

1.  Impairment  of  voice. 

2.  Laryngeal  irritation. 

3.  Dyspnoea. 

The  general  diagnostic  points  are  that  benign  tumors  are 
usually: — - 

1.  Painless. 

2.  Non  ulcerating. 

3.  Unaccompanied  by  swelling,  infiltration,  or  fixation  of  the 
cartilages. 

Their  treatment  is  removal  by. — 

1.  Indirect  intralaryngeal  removal. 

2.  Dirert  intralaryngeal  removal. 

3.  Direct  extralaryngeal  removal. 

To  consider  each  variety  of  growth  more  particularly  we  may 
take  them  up  seriatim. 

Papilloma  is  the  most  common  of  all  benign  growths  in  the  larynx 
It  occurs  earlier  than  any  other.  It  may  attack  any  part  of  the 
larynx  but  usually  occurs  on  the  vocal  cords,  the  ventricular 
bands  and  the  parts  below  the  cords.  The  structure  is  that  of  an 
ordinary  papilloma.  The  growth  may  be  single  or  multiple  and 
varies  in  size  from  a  millet  seed  to  a  walnut  or  it  may  be  heaped 
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up  into  soft  cauliflower  like  masses.  The  color  is  white,  pinkish 
or  even  bright  rod.  The  surface  is  irregular,  warty,  is  not  ulcer- 
ated and  does  not  invade  the  tissues  From  which  it  springs.  In 
children  these  growths  are  more  apt  to  cause  respiratory  obstruc- 
tion. They  sometimes  disappear  spontaneously  and  they  are 
liable  to  recur  after  removal.  In  children  it  is  preferable  to  re- 
move these  growths  by  direct  laryngoscopy.  If  suffocation 
threatens,  tracheotomy  should  be  performed.  This  should  be 
done  as  low  as  possible  to  diminish  the  risk  of  the  wound  being 
invaded  by  the  papilloma  and  to  avoid  subsequent,  stenosis. 
Once  the  danger  of  suffocation  has  been  removed  by  tracheotomy, 
direct  intralaryngeal  removal  should  be  repeated,  but  the  tra- 
cheal tube  may  have  to  be  worn  for  two  or  more  years  when 
the  papilloma  tend  to  disappear.  Thyrotomy  or  laryngo  fissure 
has  been  discredited  due  to  the  risk  of  permanent  impairment 
of  the  voice  and  the  subsequent  recurrence  of  the  papillomata 
after  the  most  thorough  removal.  Among  the  newer  methods 
of  treating  this  condition  fulguratiou  might  here  be  mentioned, 
more  for  the  purpose. of  exciting  discussion  than  of  giving  the 
author's  views,  as  he  has  had  no  case  during  the  past  two  years 
requiring  this  treatment.  In  the  reports  of  intractable  cases  it 
has  proven  of  decided  value  in  the  hands  of  those  who  have  used 
it.  The  method  is  to  apply  the  spark  once  in  two  or  three  weeks 
for  a  period  of  three  to  fifteen  treatments.  A  dry  field  of  oper- 
ation is  a  requisite  for  success. 

Fibroma  ranks  second  in  frequency  of  benign  laryngeal  growths. 
It  is  most  common  from  thirty  to  fifty  years  of  age.  It  occurs 
on  the  middle  or  anterior  portion  of  the  vocal  cord.  Histologi- 
cally they  consist  of  fibrous  tissues  and  a  few  elastic  fibers  cov- 
ered with  epithelium.  They  are  generally  single  and  sessile. 
They  may  be  peduncular.  The  color  is  grey,  pink  or  dark  red. 
The  growth  is  generally  round  and  smooth  but  may  have  a  mul- 
berry surface. 

Cystoma  are  due  to  retention  from  obstruction  in  the  duct  of  a 
muciparous  gland.  Their  most  common  situation  is  on  the  an- 
terior surface  of  the  epiglottis.  They  are  also  met  with  on  the 
ventricular  band  and  ary-epiglottic  folds  and  the  external  sur- 
face of  the  larynx.  They  rarely  occur  on  the  vocal  cords.  In 
appearance  they  may  be  broad  based  or  pedunculated.  The  sur- 
face is  smooth  and  globular,  semi-translucent,  and  blood  vessels 
are  frequently  seen  crossing  over  it.  The  color  is  greyish,  yel- 
lowish, pink  or  red.     In  treatment,  part  of  the  cyst  wall  should 
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be  torn  away  with  forceps  and  then  it  should  be  burned  with  the 
galvano  cautery. 

Lipoma.  This  is  a  very  rare  condition.  It  has  been  attributed 
to  fatty  degeneration  taking  place  in  fibroma.  It  has  been  found 
on  the  epiglottis  and  ary-cpiglottic  folds,  the  ventricles  of  Mor- 
gagni  and  the  posterior  wall.  It  may  be  also  attached  in  the 
sinus  pyriformis.  It  is  generally  large  and  solitary.  May  have 
a  broad  base  or  be  pedunculated.  It  is  smooth  and  lobulated. 
Yellow  or  pale  pink  in  color  and  may  be  removed  with  a  snare. 
They  show  some  tendency  to  recur. 

Angioma  is  very  rare.  It  is  generally  single  and  sessile,  very 
irregular  in  size  and  may  be  met  with  as  diffuse  telangiectasis. 
It  grows  on  the  vocal  cords,  ventricular  bands,  and  ary-epiglottic 
folds,  or  sinus  pyriformis.  The  color  is  bright  or  dark  red  and 
they  are  very  apt  to  be  deeper  and  more  diffuse  than  they  ap- 
pear. They  are  best  left  alone  unless  they  give  rise  to  serious 
symptoms.     Bleeding  can  lie  checked  with  the  electric  cautery. 

Adenoma  grow  in  the  form  of  cysts,  due  to  obstructed  and  dilated 
glands.    Their  favorite  site  is  the  epiglottis. 

Myxoma  is  a  very  rare  condition.  It  may  be  as  large  as  a  pin's 
head  or  the  size  of  a  pea.  It  is  sessile  or  pedunculated  and  has 
a  jelly  and  cyst-like  appearance  and  it  is  usually  seen  on  the 
edge  or  surface  of  the  vocal  cord. 

Enchondroma  are  very  rare  and  generally  grow  from  the  cricoid 
cartilage. 

Chondroma  often  require  tracheotomy  followed  by  thyrotomy, 
when  the  growth  can  be  separated  from  the  cartilage  to  which 
it  is  attached. 

In  conclusion  the  writer  would  like  to  show  the  following  in- 
struments which  have  aided  him  in  the  removal  of  these  growths 
by  the  direct  method.  The  first  is  a  forceps  for  grasping  the 
growth  and  a  knife  for  excising  it.  With  these  instruments  the 
author  has  been  enabled  to  accurately  trim  down  growths  occur- 
ing  on  the  margin  of  the  vocal  cords  and  he  has  found  them 
much  more  effective  and  much  more  safe  than  the  ordinary 
grasping  or  biting  forceps  which  usually  from  their  size  prohibit 
a  clear  view  of  the  tumor  to  be  removed.  The  second  is  a  long 
( autery  point  for  use  in  the  direct  method  and  has  been  found 
exceedingly  useful  where  cauterization  is  necessary.  The  third 
is  a  forceps  for  the  purpose  of  removing  sections  from  firm  infil- 
trations.    It  has  a  scalpel  point  for  the  purpose  of  penetrating 
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the  infiltration  and  a  cutting  forceps  superimposed   to   remove 
the  section. 

^-■-  ■ -         j-i- 


Forceps  and  Knife  of  Dr.  John  McCoy,  for  Laryngeal  Growths. 


DISCUSSION. 

Dr.  Robert  Levy,  of  Denver,  Colorado,  acknowledged  the  unquestion- 
able value  of  the  direct  method,  in  the  technic  of  which  Dr.  Jackson 
had  acquired  the  highest  perfection  of  skill.  He  thought,  however, 
that  it  would  be  a  long  time  before  laryngologists  in  general  would 
acquire  anything  approaching  skill  with  this  method.  Students  for 
years  had  been  and  were  still  being  taught  the  indirect  or  laryngo- 
scopy method  with  which,  naturally,  they  became  more  expert  than 
with  the  direct  method.  He  presented  an  illustration,  of  so-called 
extensive  papilloma  of  the  larynx  which  gave  the  picture  of  a  papillo- 
matous infiltration.  He  spoke  of  the  method  of  removing  cysts  of 
the  larynx  by  simple  incision  and  showed  a  drawing  of  an  illustrative 
case.  He  also  demonstrated  a  method  of  removing  a  large  pedunculated 
growth  from  the  larynx,  presenting  graphic  illustrations  of  the  same. 
By  this  method  the  tumor  is  grasped  by  a  properly  constructed  laryn- 
geal forceps  and  a  wire  snare  placed  over  the  forceps  which  is  closed 
over  the  tumor  at  its  pedunculated  attachment.  By  the  combined 
action  of  snare  and  forceps  the  tumor  is  readily  removed. 

Dr.  J.  Solis  Cohen,  of  Philadelphia,  had  employed  fulguration,  but 
found  it  less  satisfactory  than  electro-cauterization. 

Dr.  Harmon  Smith,  New  York  City,  confined  his  remarks  to  the  dis- 
cussion of  multiple  papillomata  of  the  larynx  in  children.  The  more 
one  interfered  surgically  the  more  such  growths  re-formed.  The 
previous  method  of  treating  them  had  been  to  do  a  tracheotomy,  leav- 
ing the  tube  in  for  from'  six  months  to  two  years,  during  which  time 
some  physiological  change  took  place  which  prevented  the  recurrence 
of  the  growth.  He  had  treated  four  cases  with  fulguration,  with  suc- 
cess in  two  cases.  The  difficulty  with  this  method  was  in  getting  an 
insulated  application  which  could  carry  the  current  directly  to  the 
growth  itself.  With  a  new  applicator,  made  by  the  Wappler  Electric 
Company,  it  was  possible  to  get  a  sufficient  burn,  provided  the  mucous 
surfaces  be  rendered  as  dry  as  possible.  When  ether  or  chloroform 
were  used  there  was  danger  of  an  explosion.  It  was  better,  there- 
fore, to  use  chloroform  for  an  initial  anesthesia,  and  continue  under 
cocaine,  first  permitting  the  lungs  to  free  themselves  from  the  chloro- 
form fumes.  One  or  two  successful  applications  of  fulguration  would 
be  sufficient  to  eradicate  the  growth. 
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Dr.  S.  MacCuen  Smith,  of  Philadelphia,  referred  to  the  skillful  man- 
ner in  which  Dr.  J.  Solis  Cohen  removed  laryngeal  growths  by  means 
of  the  laryngeal  mirror  and  the  same  forceps  which  he  has  employed 
for  years.  Dr.  Cohen's  skill  in  removing  growths  in  this  way  is 
marvelous. 

Dr.  H.  Holbrook  Curtis,  of  New  York  City,  said  he  recognized  that 
the  correct  method  of  removing  laryngeal  growths  is  the  direct  method, 
but  he  had  learned,  in  18  79,  to  use  the  mirror,  and  had  continued  to 
employ  the  indirect  method  ever  since. 

Dr.  Mosher,  of  Boston,  presented  an  adjustable  open  speculum  for 
the  direct  examination  of  the  larynx  and  upper  esophagus. 

Where  the  open  speculum  will  work,  and  it  will  work  in  two-thirds 
of  the  cases,  I  consider  it  the  speculum  of  choice  especially  in  opera- 
tive cases.  By  making  this  speculum  in  two  parts  after  the  fashion 
of  the  bi-valve  speculum  and  by  placing  the  hinge  the  full  length  of 
the  closed  side  and  by  controlling  the  opening  of  the  two  halves  by  a 
lever  which  runs  through  the  handle,  the  fixed  open  speculum  is  con- 
verted into  one  which  is  adjustable.  How  this  is  accomplished  is 
shown  by  the  speculum  which  I  present  or  by  the  cuts. 

The  speculum  as  it  is  now  made,  therefore,  can  be  adjusted  to  any 
width.  It  can  be  made  an  open  or  a  closed  speculum  at  the  wish  of 
the  examiner.  When  it  is  only  partially  open  it  acts  as  its  own  tooth 
plate.  Only  when  it  is  open  widely  is  it  necessary  to  protect  the 
teeth  by  a  plate. 

For  short  examinations  or  short  operations  light  reflected  from  a 
head  mirror  gives  a  beautiful  and  satisfactory  illumination  of  the 
field.  As  the  eye  soon  tires  the  speculum  has  been  fitted  with  a  light 
carrier  so  that  the  operator  can  use  at  his  pleasure  either  reflected 
or  direct  light. 

Dr.  McCoy,  in  closing  the  discussion,  emphasized  the  importance, 
in  practising  the  direct  method,  of  cleansing  the  patient's  mouth.  He 
had  never  heard  of  a  case  of  bronchial  infection  from  the  indirect 
method,  but  he  had  heard  of  several  cases  of  bronchial  and  lung 
infection  resulting  from  the  carrying  of  secretions  from  a  dirty  mouth 
when  the  direct  method  was  employed.  Diluted  alcohol  was  a  good 
mouth  wash  to  be  used  just  before  this  operation. 


A    METHOD    OF    TONSILLECTOMY    BY    MEANS    OF    THE 
ALVEOLAR    EMINENCE    OF    THE    MANDIBLE    AND    A 

GUILLOTINE. 

By  GREENFIELD  SL.UDER,  M.  D.,  St.  Louis,  Mo 

It  is  with  much  pleasure  that  I  have  the  privilege  of  calling  the 
attention  of  this  Society  to  a  method  of  Tonsillectomy  which  has 
for  its  salient  feature  the  dislocation  of  the  tonsil  out  of  its  anat- 
omical position  in  a  forward  and  upward  direction  where  it  is 
firmly  held  apposed  to  one  of  the  anatomical  markings  on  the 
lower  jaw  to  which  I  have  given  the  name  "Alveolar  Eminence  of 
the  Mandible.''  This  prominence  is  made  by  the  last  formed 
molar  in  the  alveolus  above  the  mylohyoid  line  with  the  gum  cov- 
ering it.  It  was  presented  originally  to  the  American  Medical 
Association,  St.  Louis.  June  9.  1910.  The  only  record  of  thai: 
presentation  is  a  note  in  the  Journal  of  the  American  Medical 
Association  of  July  2.  1910,  page  60.  The  text  of  it  was  not  in- 
corporated Avithin  the  volume  of  proceedings  of  the  Section  of 
Laryngology  and  Otology  because  it  was  not  handed  to  the  editor 
s(m m  enough.  The  delay  was  caused  by  the  fact  that  I  loaned 
my  drawings  to  Dr.  Ballenger  for  the  3rd  edition  of  his  book. 
The  publisher  kept  them  longer  than  was  expected.  Later  the 
editor  of  the  Journal  of  the  American  Medical  Association, 
accepted  the  text  to  appear  as  a  contributed  article ;  but 
not  as  a  part  of  the  proceedings  of  the  meeting  in  St.  Louis,  June 
9,  1910.  The  text  was  published  March  25,  1911.  Meanwhile, 
(January  or  February  1911),  Ballenger 's  3rd  edition  appeared 
with  the  description  of  the  method,  and  my  drawings  in  addition 
to  his  own  illustrating  it.  September  IT.  1910.  AYillis  and  Pybus 
published  a  text  in  the  "'Lancet*'  describing  a  method  in  which 
they  use  pressure  on  the  anterior  pillar  to  push  the  tonsil  through 
the  aperture  of  a  guillotine.  They  do  not  regard  the  anatomy  of 
the  mandible  as  a  part  of  the  teclmicjue  and  have  not  described 
it.  I  regard  it  as  a  necessity  to  a  high  average  of  perfect 
results.  In  their  hands  a  skillful  use  of  their  method  aver- 
aged 97%.  In  my  hands  and  those  of  my  associate.  Dr.  A.  C. 
Gundlach.  in  the  St.  Louis  Children's  Hospital  my  method  has 
averaged  better  than  99%%.  In  J96  tonsils  a  small  piece  was 
hft  in  two  instances.  In  private  practice  it  has  averaged  as  well 
or  better. 
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II  is  of  interest  to  note,  in  10$  of  the  operated  tonsils  thai 
there   are  adherent   points   between   the  tonsil's   capsule  and   the 

subjacent  tissues.  Such  attachments  usually  produce  small  but- 
ton lmJes  in  the  capsule  of  the  removed  tonsil,  the  result  of  the 
capsule  being  cut  off  at  this  point  by  the  blade  of  the  instrument. 

Under  these  circumstances  although  there  is  a  piece  of  the 
capsule  cut  off  and  remaining  in  the  throat  it  will  be  found  that 
the  tonsil  tissue  is  shaven  off  from  it  completely;  ami  when  the 
wound  is  healed  it  shows  a  perfect  tonsillectomy.  I  have  seen 
this  in  patients  as  young  as  2'^  years:  and  have  seen  at  45  years 
what  appeared,  when  healed,  a  perfect  tonsillectomy  in  which  no 
capsule  at  all  was  removed,  it  being  entirely  adherent  from  peri- 
tonsillar phlegmons,  which  had  begun  in  early  life  and  had  re- 
curred at   about  six  months  intervals. 

A  feature  thai  makes  this  method  possible  is  a  difference  in 
consistency  between  the  tonsil  tissue  and  its  environing  muscular 
and  membranous  tissues.  Should  this  difference  be  lost  either 
through  softening  of  the  tonsil  or  hardening  of  the  peritonsillar 
tissues,  as  in  peritonsillar  phlegmon,  the  technical  difficulties  in- 
crease; and  the  certainty  and  accurate  security  of  execution  de- 
crease. According  to  the  degree  of  these  variations  5 — 7%  of  the 
tonsils  require  a  second  application  of  the  instrument  because 
of  imperfect  execution  at  the  first  setting.  And  once  (in  7(H) 
tonsils)  I  saw  a  peritonsillar  infiltration  defeat  the  execution  a\' 
tins  method  two  separate  times  at  three  weeks  and  six  weeks 
internals  respectively  after  a  quinsey.  Ten  weeks  after  the 
attack  it  was  put  into-  perfect  execution  but  it  was  exceedingly 
difficult  and  required  great  strength — far  greater — than  any 
surgeon  could  have  forecast. 

From  a  longer  experience  with  this  method  it  seems  to  me  that 
the  factor  which  gives  rise  to  more  difficulty  and  confusion  than 
anything  else  in  this  technique  is  peritonsillar  infiltration.  In 
moderate  degrees  this  is  exceedingly  difficult  to  estimate  before- 
hand. In  addition  to  this  I  believe  there  is  some  variation  in  the 
alveolar  eminence  of  the  mandible,  that  I  do  not  understand, 
that  makes  it  almost  impossible  at  one  setting  to  secure  the  entire 
tonsil  in  the  grasp  of  the  instrument  despite  all  the  familiarity 
the  operator  may  have  with  this  anatomy  and  all  the  skill  he  may 
have  in  the  execution  of  the  method.  I  do  not.  however,  believe 
this  arises  more  often  than  1  in  300  tonsils.  One  tonsil  in  about 
100  is  very  irregularly  lobulated  on  its  capsule  side.  A  sharp 
blade  will  cut  off  some  of  these  lobules,  buttonholing  the  capsule. 
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Occasionally  two  other  special  difficulties  for  the  operation 
are  met  with.  The  velar  lobe  may  be  detached  from  the  general 
mass  of  the  tonsil  and  be  placed  very  high  in  the  soft  palate. 
sometimes  touching  the  uvula.  Or  the  tonsil  may  be  so  large  that 
it  cannot  be  put  through  the  aperture  of  the  guillotine.  Further 
experience  leads  me  to  believe  that  peritonsillar  infiltration  may 
be  successfully  dealt  with  by  a  somewhat  slower  more  careful 
estimate  or  palpation  of  the  ring  of  the  guillotine  after  the  tonsil 
has  been  put  through  and  the  blade  closed  ready  for  the  tinal 
cutting.  In  cases  of  infiltration  the  tissues  covering  the  ring 
feel  very  much  thicker  than  when  this  is  not  the  case  and  make 
it  more  difficult  to  determine  with  certainty  whether  the  tonsil 
has  been  put  through  complete.  However,  when  one's  attention 
lias  been  spet  ially  directed  to  this  point  his  sense  of  touch  soon 
develops  to  such  sensitiveness  that  he  rarely  misjudges.  He  soon 
becomes  able  to  feel  small  parts  of  the  tonsil  which  have  not 
been  put  through  the  ring:  and  then  to  put  them  through  despite 
the  peritonsillar  infiltration.  For  dealing  with  a  detached  velar 
lobe  placed  high  in  the  arch  of  the  palate  I  suggest  that  it  be 
secured  first  and  removed  with  as  much  of  the  lower  part  as 
possible.  Should  some  of  the  lower  part  of  the  tonsil  remain  it 
will  be  found  easily  removable.  Should,  however,  the  lower  part 
be  removed  first  the  velar  lobe  will  then  he  very  difficult,  or 
impossible,  to  remove.  In  order  to  remove  the  supratonsillar 
fossa  within  the  capsule — that  is  between  the  velar  and  middle 
lobes  of  the  tonsil  with  the  capsule  covering  both,  intact,  1  give 
special  attention  to  this  point. 

Should  the  tonsil  be  so  large  that  it  cannot  be  put  through  the 
aperture  of  the  guillotine  1  suggest  that  the  ring  he  set  for  the 
upper  portion  and  then  pushed  forcibly  outward,  ft  will  be  Hound 
that  the  ring  will  cut  through  into  the  tonsil  under  these  cir- 
cumstances ami  will  divide  it  into  two  parts,  an  upper  and  a 
lower.  The  upper  part  had  better  lie  removed  first.  This  pro- 
cedure in  nowise  defeats  a  perfect  tonsillectomy  by  this  method. 

Since  my  presentation  of  this  method  June  U.  1910. 
American  Medical  Association.  St.  Louis,  the  guillotine  has 
been  modified  by  Ballenger  who  added  a  pistol  grip 
handle  to  it  and  by  Saner  who  added  a  power  screw 
for  pressure  on  the  blade  in  the  final  cutting,  thereby  per- 
mitting the  blade  to  be  duller.  Hood  adds  to  the  technique  by 
throwing  ;i  snare  over  the  guillotine  after  the  tonsil  has  been  se- 
cured, and  doing  the  final  cutting  with  the  snare,  thinking  that 
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he  thereb}'  diminishes  the  bleeding.  Beck  has  substituted  for  the 
guillotine  a  metallic  ring  which  bears  and  protects  a  snare  wire. 
He  uses  the  ring  to  dislocate  the  tonsil  forward  and  upward  to 
the  eminence  of  the  mandible  and  then  pushes  the  tonsil  through, 
relying  on  the  wire  to  secure  it  and  cut  it  off.  I  have  latterly 
combined  the  guillotine  with  a  detachable  snare  in  which  any 
weight  of  wire  may  be  carried  (Pig.  7).  The  cutting  may  be  done 
by  the  wire;  but  for  securing  the  tonsil  and  retaining  it  the  blade 
of  the  guillotine  is  used  because  it  is  quicker,  easier  and  more 
accurate  than  any  other  means  known  to  me.  I  have  found  it 
very  difficult  to  do  accurate  work  with  a  blade  that  it  very 
greatly  dulled.  Theoretically  it  could  work  perfectly  as  an 
eerasure.  Practically,  the  tonsil  will  frequently  slip  out  from 
under  it  after  it  has  been  perfectly  secured.  For  this  reason  I 
prefer  a  blade  which  has  been  adjusted  to  cut  by  being  driven 
with  both  a  man's  hands  into  the  copper  lining  of  the  ring.  This 
is  a  certain  degree  of  dulling  that  I  find  difficult  to  describe  other- 


Fig.  7.  Ring  of  combined  instrument,  showing  relative  position  of  snare 
wire,    blade    and    ring. 

wise.  If  the  power  of  a  man's  two  hands  is  insufficient  to  make 
the  blade  cut  it  has  been  made  too  dull.  If  it  cuts  with  less  than 
this  pressure  it  is  too  sharp.  A  blade  so  adjusted  holds  the  tonsil 
once  secured  and  when  forced  across,  cutting  the  tissues,  makes 
a  contused  wound  which  bleeds  little.  It  may  be  used  merely  to 
hold  the  tonsil  after  it  has  been  put  through  the  ring  of  the 
guillotine  and  the  actual  cutting  of  the  organ  from  its  subjacent 
tissues  be  executed  by  the  snare  wire  of  whatever  thickness  the 
surgeon  may  elect. 

The  average  bleeding  from  the  two  faucial  tonsils  and  the 
adenoid  (pharyngeal  tonsil)  in  310  children  operated  on  by  this 
method  under  gas  at  the  St.  Louis  Children's  Hospital  is  70  c.  c. 
(41/2  tablespoons).  Three  times  it  has  been  necessary  to  apply  a 
clamp  to  stop  bleeding. 

The  employment  of  nitrous  oxide  as  an  anesthetic  for  this 
work  has  been  admirably  described  by  my  associate  Dr.  C.  Armin 
Gundlach.  (Interstate  Medical  Journal,  Vol.  XVIIL,  No.  11, 
1911). 
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The  text  published  in  the  Journal  of  the  American  Medical 
Association,  March  2.3,  1911,  describes  the  guillotine,  the  anatomy, 
the  operation  and  operative  procedure  accurately  as  I  understand 
them  at  the  present  time.  I  therefore  take  the  liberty  of  quoting 
that  text. 

"The  essential  and  distinctive  feature  of  this  method  is  the  fact 
that  it   moves  the  tonsil  completely  out  of  its  norma]  lied  in  the 


": 


of  loniiV. 


Fig.    1.      Inner    surface    of    the    right    half    of    the    mandible    showing    the 
alveolar  eminence.   A.  and  its  relation  to  the  usual   position  of  the   tonsil. 
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Fig.  2.  Right  half  of  a  mature  mandible  seen  from  above,  showing 
alveolar  eminence.  A,  with  fully  cut  third  molar  and  buccinator  ridge  B. 
II.  Right  half  of  young  mandible  seen  from  above,  showing  uncut  third 
molar  and  the  part  it  takes  in  the  formation  of  the  alveolar  eminence  A 

forward  and  upward  direction  and  then  utilizes  one  of  the  an- 
atomic markings  of  the  lower  jaw  as  a  vantage-point  in  putting 
it  through  the  aperture  of  the  guillotine.  This  anatomic  marking- 
is  the  well-defined  eminence  just  above  the  mylohyoid  line,  pro- 
duced by  the  last-formed  molar  tooth  in  its  socket  (Fig.  1.  a.  Fig. 
2,  I,  a,  Fig.  2,  II,  a),  which  is  rendered  even  more  prominent  in 
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the  mouth  by  the  tissues  of  the  gum.  In  childhood  the  posterior, 
unformed  molar  as  it  lies  imbedded  in  the  alveolus  helps  to  make 
the  eminence  (Fig.  2,  II,  a).  This  marking  has  not  been  given 
a  name  in  any  of  the  treatises  on  anatomy.  I  have  taken  the 
liberty  of  naming  it  '"the  alveolar  eminence  of  the  mandible," 
in  order  to  facilitate  the  description  of  this  procedure. 

The  instrument  used  (Fig.  3,  I  and  3.  II)  is  a  modification  of 
what  I  have  nearly  always  heard  called  the  "Mackenzie  Guillo- 
tine;" but  it  occasionally  has  been  called  the  "English  Guillo- 
tine" to  distinguish  it  from  the  "Mathieu"  or  "French  Guillo- 
tine." Sir  Morell  Mackenzie,  (1)  however,  relates  that  the  instru- 
ment which  nowadays  bears  his  name  is  a  modification  of  the 
one  described  by  Dr.  Physick  (2)  of  Philadelphia  in  1827,  the  differ- 
ence being  that  he  (Mackenzie)  made  the  handle  reversible,  so 
that  it  could  be  applied  to  either  side  of  the  shaft,  In  this  way 
he  facilitated  its  use  by  surgeons  who  used  the  one  hand  for  re- 
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Mechanical  drawing-  of  guillotine  to  scale,  one-twelfth  actual  size. 


moving  both  tonsils.  He  also  narrates  that  Dr.  W.  B.  Fahnestock  (3) 
of  Lancaster,  Pa.,  in  1S32.  first  described  the  modification  which 
consists  of  a  i  ircular  aperture  and  a  transfixing  needle,  with  a 
ring  knife  to  cut  on  the  pull  (the  "French  guillotine")  and  that 
( iuersant  (4)  in  1864-  changed  the  shape  to  an  ellipse  and  at  the  sug- 
gestion of  Velpeau  added  the  elevating  prongs.  He  furthermore 
states  that  the  guillotine  idea  was  first  published  by  Dr.  Ben- 
jamin Bell  (.*))  in  1783  in  his  description  of  the  Uvulatomes  used  in 
England  in  the  latter  part  of  the  eighteenth  century. 

1.  Mackenzie.    Morell:    Diseases    of    the    Pharynx,    Larynx    and    Trachea, 
New    York.    William    Wood    &    Co,    1S80. 

2.  Physick:    Am.    Jour.    Med.    Sc,    i,    262.      Quoted    by   Mackenzie. 

?,.     Fahnestock,  W.  B. :  Am.  Jour.  Med.  Sc,  xi,  24S.     Quoted  by  Mackenzie. 

4.  Guersant:     Hypertprophie    des    amygdales,     Paris,     1S64.       Quoted     by 
Mackenzie. 

5.  Bell.    Benjamin:    System    of    Surgery,    1783,    iv,    144,    Plate    52,    Fig.    1. 
Quoted    by    Mackenzie. 
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The  guillotine  which  I  use  (Fig.  3,  I  and  II)  is  therefore  a  niod- 
ifieation  of  that  of  Dr.  Physick,  which  consisted  of  a  shaft  of 
metal  with  a  circular  aperture  at  its  distal  end  through  which 
The  tonsil  was  inserted,  and  cut  through  by  a  blade  pushed  across 
the  aperture.  I  have  altered  the  original  model  in  order  to  ac- 
complish two  definite  objects:  (1)  to  get  greater  strength  in  the 
instrument;  and  (2),  to  increase  tiie  leverage  employed  in  its 
use.  These  are  attained  (1).  by  doubling  the  thickness  of  the 
shaft:  and  (2  .  by  shortening  its  length,  and  making  the  handle 
longer.  I  greatly  prefer  an  elliptical  aperture.  The  usual 
model  of  Dr.  Physick 's  guillotine  at  present  to  be  found  in  the 
instrument  shops  is  the  Mackenzie  modification,  which  has  a  round 
aperture.  In  a  few  shops  in  the  United  States  it  has  been  made 
with  an  elliptical  aperture  the  long  axis  of  which  is  transverse  to 
that  of  the  shaft. 

In  this  operation  a  correct  instrument  is  of  very  great  importance. 
I  believe  it  to  be  of  far  greater  importance  than  is  usually  the 
case  in  surgical  procedures.  For  this  reason  I  feel  that  an  accurate 
description  ought  to  accompany  its  pictures. 

Description  of  the  Guillotine. 

(In  the  following  use  of  terms  1  assume  that  the  surgeon  is  hold- 
ing the  instrument  with  its  aperture  from  him.)  It  is  made  en- 
tirely of  metal.  It  measures  13  cm.  from  A  to  B  (Fig.  3,  I) 
which  is  from  2  to  I  cm.  shorter  than  the  models  usually  found 
for  sale.  The  angle  at  which  the  shaft  and  handle  join,  C,  D.  K. 
is  115°.  This  is  the  most  comfortable  position  for  the  handle  in 
the  surgeon's  hand:  and  sacrifices  almost  none  of  its  leverage. 
The  handle  should  he  large  and  rough,  measuring  11.5  cm.  from 
its  free  end  II  to  its  junction  with  the  shaft  G:  and  should  be  of 
a  shape  that  is  comfortable  in  the  grasp,  thus  facilitating  the  use 
(if  strength.  The  shaft  is  thin.  3  mm.,  at  its  distal  end  where 
the  aperture  is  cut:  but  is  reinforced  on  the  handle  side  proximal 
to  the  aperture,  by  another  piece  of  steel  of  the  same  or  greater 
thickness,  they  being  welded  together  and  the  handle  attached 
to  these.  Special  attention  should  be  paid  to  details  in  order  to 
make  the  instrument  as  strong  as  possible,  such  as  putting  a  bolt 
through  the  full  length  of  the  handle  in  addition  to  its  being 
welded  to  the  shaft.  Its  strength  should  be  so  great  that  the 
shaft  cannot  be  bent  or  the  handle  broken  off  by  the  power  of  an 
ordinary  man.  The  blade  is  2.5  mm.  thick.  Its  proximal  end. 
F.  when  closed  (Fig.  3.  I)   is  drawn  with  the  blade  open  should 
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extend  2.5  cm.  beyond  the  distal  side  of  the  handle  at  its  attach- 
ment to  the  shaft  G.  Its  cutting  edge  should  he  made  dull  for 
the  reason  that  it  will  then  readily  follow  in  the  connective  tissue 
hot  ween  the  capsule  of  the  tonsil  and  the  constrictor  of  the 
pharynx  on  which  it  lies,  whereas  a  sharp  edge  easily  cuts 
through  the  tonsil  or  the  constrictor.  Less  bleeding  follows  from 
the  wound  of  a  dull  blade,  winch  is  an  additional  advantage.  The 
edge  should  be  made  by  grinding  the  blade  2.25  cm.  hack  (Fig.  3, 
II,  A,  B),  because  by  so  thinning  the  cutting  end  of  the  blade  the 
field  of  operation  is  made  wider,  as  will  be  shown  later.  The 
proximal  end  of  the  blade  is  provided  with  a  cross-bar  F,  which 
should  be  comfortable  under  the  thumb  so  as  to  permit  of  great 
pressure  without  hurting  the  surgeon's  hand.  A  ring  may  be 
substituted  for  the  cross-bar  and  the  surgeon's  thumb  inserted 
through  it.  The  assumed  advantage  in  this  is  that,  in  case  he 
should  not  apply  the  instrument  perfectly,  he  could  readily  with 
draw  the  blade  by  means  of  his  thumb  without  removing  the  in- 
strument from  its  position,  and  immediately  push  it  down  again. 
This  might  be  repeated  until  he  had  the  tonsil  properly  through 
the  aperture,  with  small  loss  of  time :  but  he  soon  learns  to  do  this 
with  the  cross-bar  too,  so  at  present  my  feeling  is  that  this  must 
be  a  matter  of  individual  choice. 

The  blade  must  slide  to  and  fro  with  the  least  possible  friction 
The  aperture  is  elliptical,  with  its  long  axis  transverse  to  that 
of  the  shaft.  Its  distal  arc  should  be  lined  around  with  a  soft 
metal  into  which  the  dull  blade  may  be  forced  in  the  act  of  cutting 
through  the  tissues.  The  surgeon  should  have  two  guillotines, 
one  with  an  aperture  2.5  cm.  by  1.8  cm.,  the  other  1.75  cm.  by  1.5 
cm.  The  two  instruments  should  be  alike  in  every  measurement 
except  the  distal  part  of  the  shaft  which  bears  the  aperture;  the 
two  should  be  of  the  same  great  strength.  If  the  shaft  is  not 
strong  enough  it  will  be  bent  slightly  in  the  act  of  operating  and 
then  the  blade  will  not  slide  with  the  ease  that  is  required  of  this 
instrument.  If  the  handle  is  not  securely  attached  to  the  shaft 
it  will  be  broken  off  during  the  operation. 

Anatomic  Relations. 

In  the  following  use  of  terms  indicating  direction  I  assume  the 
body  of  the  patient  to  be  erect  and  facing  the  surgeon.  I  have 
already  mentioned  that  one  of  the  essential  and  distinctive  fea- 
tures of  this  method  is  the  utilization  of  the  alveolar  eminence  of 
the  mandible  in  manipulating  the  tonsil.     I  have  also  stated  that 
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this  eminence  is  made  by  the  internal  ending  of  the  alveolus,  with 
the  gum  covering  it. 

It  should  be  remembered  that  the  tonsil  lies  posterior  to  and  for 
the  most  part  below  the  eminence,  in  childhood  appearing  much 
further  back  and  much  lower  than  in  maturity.  This  arises  from 
the  tact  that  an  uncut  tooth  is  in  the  alveolus  posterior  to  the  one 
showing  through  the  gum  membrane,  causing  a  great  elevation  at 
this  site  and  making  it  seem  that  the  teeth  are  much  further  for- 
ward, and  the  tonsil  lover.  In  cases  of  great  enlargement  of  the 
tonsil  more  of  it  will  lie  even  with  or  a  part  may  possibly  lie  above 
the  eminence.  It  will  also  extend  forward,  approaching  the 
eminence  from  behind. 

The  surface  of  the  jaw-hone  posterior  to  and  below  the  eminence 
slants  downward,  backward  and  outward  at  an  angle  that  may 
vary  considerably,  but  is  approximately  45° — that  is  45°  down- 
ward and  outward  from  the  transverse,  and  at  the  same  time  45° 
outward  and  backward  from  the  anteroposterior  axis.  This  slant 
arises  in  large  part  from  the  fact  that  the  alveolar  arch  as  it 
proceeds  backward  tilts  more  and  more  inward  from  the  body 
of  the  jaw.  Its  posterior  end  faces  inward  as  well  as  upward 
(Fig.  2,  I  A).  Looking  backward  or  downward  it  is  seen  that 
the  ending  of  the  alveolus  lies  completely  internal  to  the  line  of 
the  buccinator  ridge  were  it  prolonged  as  it  descends  on  the 
coronoid  process  (Fig.  2,  I  B)  ;  and  the  impression  thus  given  is 
that  this  line  when  carried  downward  represents  the  jaw  proper 
and  that  the  end  of  the  alveolus  lies  internal  to  it.  This  is  shown 
better  on  mature  jaws.  This  slant  is  crossed  by  the  mylohyoid 
line,  which  is  well  marked  in  maturity.  On  young  jaws  this  sur- 
face is  more  nearly  smooth,  although  that  marking  is  always 
to  be  seen. 

The  angle  of  this  slant  is  subject  to  considerable  variation  be- 
cause the  relation  of  the  breadth  of  the  alveolus  to  the  height  of 
the  horizontal  portion  of  the  jaw  (alveolus  and  body  together) 
varies  very  much  according  to  age.  The  breadth  of  the  alveolus 
in  the  young  is  actually  wider  (3  mm.  sometimes)  than  that  of  the 
adult.  This  is  true  for  two  reasons;  (1)  that  in  the  young,  these 
alveolar  dimensions  are  made  by  the  crown  of  the  molar,  whereas 
in  maturity  they  are  made  by  its  neck  ;  (2)  that  although  the  tooth 
may  be  through,  the  bone  surrounding  it  has  not  yet  been  absorbed 
to  the  extent  that  it  is  in  maturity.  On  the  other  hand  the  height 
of  the  horizontal  portion  in  maturity  is  twice  that  of  early  life. 
for  the  reasons  that  the  young  jaw  consists  largely  of  alveolus, 
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and  that  the  body  is  added  to  it  only  by  development  with  the 
years.  For  these  reasons  the  angle  of  the  slant  in  young  jaws 
may  rise  to  even  more  than  60°  outward  and  backward  from  the 
anteroposterior  axis  (Fig.  5),  and  to  even  more  than  60°  down- 
ward and  outward  from  the  transverse;  while  in  maturity  these 
angles  may  be  less  than  45°  in  one  or  both  directions.  The  alveo 
lav  eminence  is  therefore  very  much  more  prominent  in  the  young. 
despite  the  fact  that  the  inward  tilting  of  the  alveolus  is  greater  in 
maturity  than  in  early  life.  The  edentulous  jaw  need  scarcely  be 
considered  in  this  connection,  because  the  operation  in  question  is 
rarely  needed  by  the  aged.  Anatomically,  however,  it  is  usually 
marked  by  a  very  heavy  mylohyoid  line  which,  since  the  absorp- 
tion of  the  alveolus,  lies  near  the  upper  margin  of  the  body  which. 


Fig.  5  A  young  .law  showing  guillotine  in  position.  The  dotted  linos 
show    the   usual    position    of   guillotine    for   mature   jaws. 

alone  remains.     There  is  usually  a  trace  of  the  alveolar  eminence 
still  to  be  observed. 

These  differences  may  be  accurately  estimated  in  the  living  by 
introducing  the  index-finger  into  the  patient's  mouth,  downward. 
outward  and  backward  from  the  alveolar  eminence  pushing  the 
soft  tissues  aside  as  far  as  may  be  necessary.  It  is  distinctly  ad- 
vantageous to  make  this  estimate  just  before  operating  in  order 
that  the  direction  of  the  guillotine  -may  be  varied  to  suit  that  in- 
dividual's requirements.  The  buccinator  ridge  is  frequently  help- 
ful in  making  this  estimate. 


The  Opera  lion. 

In  order  to  use  the  alveolar  eminence  of  the  mandible  as  a  van- 
tage-point from  which  to  manipulate  the  tonsil — that  is,  to  use 
this  prominence  to  put  or  help  to  put  the  tonsil  through  the 
aperture  of  the  guillotine — it  is  necessary  to  move  it  completely 
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from  its  normal  position  which  is  posterior  to  and  below  the  emi- 
nence  (see  above).  It  must  be  moved  forward  and  upward.  The 
elasticity  of  the  soft  parts  of  the  throat  readily  allow  the  neces 
sary  movement.  In  this  way  the  tonsil  will  be  moved  out  of  a 
hollow,  soft,  moving  bed  ami  be  brought  up  on  a  motionless,  hard 
hump — a  solid,  fixed,  somewhat  hemispherical  convexity. 

Under  these  altered  conditions  it  is  not  difficult  to  place  the  blade 
of  the  guillotine  at  its  base.  The  eminence  is  then  sometimes  found 
to  be  all  that  is  required  to  hold  it  for  a  perfect  adjustment  of 
the  instrument,  which  is  done  by  pressing  it  against  the  bone. 
The  prominence  of  the  eminence  then  stuffs  the  tonsil  through  the 
aperture.  Often,  however,  in  operating,  especially  with  a  large, 
flat   (thin)   imbedded  tonsil,  it  is  necessary  to  use  the  tip  of  the 


Fig.    6.     The    guillotine    in    position,    showing    its 
the    bones. 


relationship    to 


index-finger  of  the  other  hand  to  put  the  final  bit  through.  If  it 
lie  soft  in  addition  to  these  qualities,  the  difficulty  is  increased  to 
the  fullest  possibility.  A  firm  tonsil  is  manipulated  without  diffi- 
culty, regardless  of  size  or  imbedding,  provided  it  be  not  too  thin 
(flat).  Should  it  be  soft,  fiat  (thin)  and  imbedded,  great  care  and 
some  dexterity  must  be  exercised  in  order  to  secure  it  entire. 

Under  these  conditions  the  surgeon  will  find  sometimes  that  he 
has  removed  only  the  central  portion  of  the  capsule  with  tonsil 
tissue  surrounding  it.  A  little  more  familiarity  with  the  method 
and  possibly  a  little  greater  dexterity  in  managing  the  instrument 
will  usually  permit  him  to  secure  it  entire.  (I  can,  however,  pic- 
ture to  myself  a  tonsil  that  is  so  soft,  thin  and  spread  out  that  it 
could  not  be  removed  entire  with  one  stroke,  despite  all  the  care 
and  dexterity  that  might  be  exercised;  but  it  must  needs  be  rare.) 
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Under  conditions  presenting  difficulties  a  perfectly  satisfactory 

guillotine  is  indispensable.     Precise  knowledge  of  the  topography 
and  all  the  variations  is  necessary  at  all  times. 

Tht  Opt  rativt  Procedure. 

The  use  of  this  type  of  instrument,  so  far  as  I  am  able  to  learn, 
lias  always  been  by  preference  with  the  smooth  (proximal)  side 
of  the  blade  applied  to  the  tonsil.  Mackenzie  (1)  made  his  modifica- 
tion with  its  detachable  and  reversible  handle  that  this  might  be 
done  more  readily  (see  above).  Its  method  of  use  was.  that  it 
was  inserted  into  the  mouth  in  an  anteroposterior  direction  and 
the  aperture  put  over  that  part  of  the  tonsil  which  protruded  be- 
yond its  surroundings  into  the  cavity  of  the  throat.  The  blade 
was  then  pushed  across,  cutting  off  that  portion. 


>> 


Fig.  8.  (After  Ballenger)  showing  1st  stage — the  introduction  of  the 
guillotine. 

With  my  method  one  must  approach  the  tonsil  at  an  angle, 
approximately  45°,  which  requires  the  shaft  of  the  instrument  to 
cross  the  mouth  entirely  from  the  opposite  side.  This  necessitates 
the  distal  side  of  the  shaft  being  applied  to  the  tonsil.  It  at  the 
same  time  has  the  great  advantage  of  leaving  the  lateral  portion 
of  field  of  operation  wide  open  for  view  and  the  use  of  the  fingers 
of  the  other  hand.  Having  the  blade  ground  far  back  widens  it 
further.  (The  use  of  the  proximal  side  will  be  found  exceedingly 
awkward  or  even  impossible  as  the  surgeon's  hands  are  interfered 
with  and  the  lateral  portion  of  the  field  of  operation  covered  from 
view.) 

It  is  a  very  great  advantage  to  operate  on  the  right  tonsil  by 
holding  the  guillotine  in  the  right  hand  and  on  the  left  tonsil  by 
holding  it  in  the  left  hand.  If  the  surgeon  can  use  only  one  hand, 
the  position  of  the  patient  should  be  recumbent.  Assuming  that 
he  uses  his  right  hand  for  both  tonsils  and  stands  on  the  patient 's 
right:  for  the  right  one  he  faces  the  patient's  head;  but  for  the 
left  one  he  must  turn  around  so  that  he  faces  the  patient's  feet, 
and  stand  somewhat  beyond    (above)    his  head.      (These  relations 
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might  be  sustained  in  the  erect  posture  also.)  The  head  should 
he  held  firmly  by  an  assistant  to  prevent  rotation,  and  the  mouth 
kept  fully  open  by  a  gag. 

Regardless  of  what  may  be  the  position  of  the  patient's  head, 
the  surgeon  takes  his  bearings  from  the  lower  jaw.  The  guillotine, 
with  the  transverse  axis  of  the  aperture  vertical,  is  introduced 
into  the  mouth  at  an  angle  of  45°  outward  and  backward,  passing 
hack  until  the  distal  arc  of  the  aperture  is  completely  behind  the 
tonsil.  The  direction  of  the  shaft  is  then  changed  to  point  down- 
ward in  order  to  get  the  ring  of  the  aperture  under  the  lowermost 
part  of  the  tonsil.  The  instrument  at  this  moment  may  sometimes 
to  advantage  be  rotated  slightly  by  turning  the  handle  downward 
(towards  the  feet).  This  tends  to  enlarge  the  field  of  vision.  It 
is  then  pressed  outward  until  the  distal  arc  of  the  aperture  has 
been  pressed  against  the  ramus  of  the  jaw,  or,  in  case  the  patient 
is  not  anesthetized,  against  the  firmly  contracted  internal  pterygoid 


Fig.  !).      (After  Ballenger)   showing-  2nd  stage! — the  tonsil  has  been  drawn 
forward   and   upward  on  to   the  Eminence  and   the  blade  closed. 

muscle  which  is  inserted  here.  It  is  now  brought  slightly  forward 
and  upward,  but  held  firmly  against  the  bone  and  muscle,  when 
it  will  be  seen  that  the  lower  distal  arc  of  the  aperture  has  acted 
very  much  like  a  scoop,  having  secured  the  lower  part  of  the  tonsil 
and  brought  it  forward  and  upward  into  the  neighborhood  of  the 
alveolar  eminence.  In  case  the  shaft  has  been  rotated  to  secure 
its  lower  part,  it  is  now  put  back  into  its  original  position  by  turn- 
ing the  handle  upward.  The  upper  portion  of  the  tonsil  is  usually 
put  into  the  grasp  of  the  distal  arc  of  the  aperture  by  this  rotation. 
If  the  tonsil  is  not  too  large  and  flat  (thin)  it  is  usually  secured, 
both  lower  and  upper  portions,  in  the  first  setting  of  the  guillo- 
tine and  no  rotation  is  needed.  The  distal  arc  of  the  aperture 
is  now  firmly  held  behind  the  posterior  border  of  the  tonsil  and 
the  instrument  drawn  forward  and  upward  at  an  angle  approxi- 
mately 45°,  which  will  be  found  to  have  pulled  it  upward  and 
forward  onto  the  eminence  of  the  alveolus.  The  blade  is  now 
pushed  down  with  the  gentlest  possible  pressure  until  the  surgeon 
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sees  that  it  is  in  contact  with  the  tissues.    It  should  not  be  presesd 
forcibly  until  the  parts  are  engaged  satisfactorily  in  the  aperture. 

The  blade,  being  in  contact  with  the  tissues,  prevents  the  portion 
of  tonsil  which  has  gone  through  from  slipping  out  again. 

At  this  moment  the  surgeon  may  perceive  that  although  the 
distal  arc  of  the  aperture  is  entirely  behind  and  external  to  the 
tonsil,  a  part  of  its  anterior  portion  has  still  not  gone  through. 
This  is  usually  readily  seen,  but  may  be   more  definitely  deter- 


Fig  LO.  (After  Ballenger)  showing  3rd  stage — the  handle  has  been 
rotated  downward  to  clear  the  field  of  operation  and  the  finger  of  the 
other  hand  introduced,  to  feel  the  distal  arc  of  the  aperture  recognizing 
whether  the  tonsil   has  all  gone  through   the  aperture. 

mined  by  feeling  with  the  tip  of  the  index-finger  of  the  other 
hand;  and  at  the  same  time  it  may  be  pushed  through.  This  is 
done  by  the  gentlest  massage — simply  stroking  it  in  the  direction 
of  the  aperture  with  the  ball  of  the  index-finger  and,  at  the  same 
time,  pushing  the  blade  very  gently  across  the  remaining  portion 
of  the  aperture.  When  the  last  of  the  anterior  portion  has  gone 
through  it  may  be  readily  seen  as  a  rule:  but  may  lie  determined 
with  great  accuracy  by  feeling  with  the  ball  of  the  index-finger — 
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passing  it  up  and  down  over  the  end  of  the  blade  as  it  closes  the 
aperture.  It'  all  of  the  tonsil  has  gone  through,  the  distal  arc 
will  be  felt  smooth  and  firm  and  to  be  covered  by  what  seems 
In  be  a  thick  mucous  membrane.  (It  is  of  course  two  layers  of 
membrane.)  If  a  part  of  the  tonsil  has  not  gone  through,  it  can 
easily  be  felt  and  recognized  as  a  mass  of  tissue  harder  than  mem- 
brane  and  usually  irregular. 

All  of  the  tonsil  having  gone  through,  the  hlade  is  now  pushed 
across  with  all  the  power  of  the  surgeon's  hands.  Great  pressure 
is  usually  required  because  the  blade  has  been  made  dull.  If  it 
be  too  dull  or  if  it  does  not  fit  perfectly  into  the  soft  metal  lining 
of  the  distal  arc  of  the  aperture,  it  will  not  cut  altogether  through. 
The  instrument  must  then  be  pulled  forward  a  little  and  its  end 
he  stripped  off  with  the  finger  of  the  other  hand.  This  does  not 
delay  the  operation.  It  may  possibly  make  a  little  more  subse- 
quent pain :  but  I  am  by  no  means  sure  that  it  does. 

On  examination  of  the  extirpated  tonsil  while  it  is  still  held 
in   the   grasp   of   the   instrument — that  is,  just   as   it   comes   from 


Fig.  4  Tonsil  removed  from  young  adult:  I,  internal  surface  as  it 
appears  while  still  in  the  grasp  of  the  guillotine,  having  the  appearance 
of  being  turned  inside  out;  II.  same  tonsil,  external  surface,  with  the 
capsule  invaginated;  III.  internal  surface  after  its  parts  have  been  re- 
placed;  IV.  external  surface  after  capsule   has  been    replaced. 

the  patient's  mouth — it  will  he  seen  that  its  surface  which  was 
exposed  in  the  throat  has  the  appearance  of  having  been  turned 
inside  out  (Fig.  4,  I).  On  loosening  it  from  the  instrument  it 
is  seen  that  its  capsule  side — its  lateral  surface — bears  further 
proof  of  this  fact.  The  capsule  appears  completely  invaginated 
(Fig.  4,  II)  ;  hut  it  can  he  readily  replaced — that  is,  turned  over 
into  its  original  relations,  thereby  restoring  the  tonsil  to  its  cus- 
tomary appearance,  as  it  is  in  the  throat  (Fig.  4,  III),  covered 
on  its  lateral,  convex  aspect  by  the  capsule  (Fig.  4,  IV).  This 
phenomenon  is  readily  explicable  when  one  remembers  that  it 
was  brought  up  on  to  the  eminence  to  have  the  ring  of  the  guillo- 
tine, as  it  were,  stuffed  down  over  it,  converting  its  convex  bed 
into  a  concave  one  at  the  time  of  cutting.  Further  examination 
of  the  specimen  reveals  that  a  little  of  the  free  edge  of  the  anterior 
pillar,  including  a  few  fibers  of  the  palatoglossus   muscle,  is  at- 
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tached  to  it.  I  always  remove  this  bit  of  the  anterior  pillar  with 
the  tonsil  because  it  leaves  a  more  open  wound  and  a  more  open 
fossa  when  healed.  There  seems  to  be  no  surgical  reason  against 
it;  on  the  contrary,  it  makes  the  tension  of  the  scar  begin  at  a 
point  anterior  to  and  below  what  would  otherwise  be  the  case, 
which  tends  to  draw  the  palate  forward  and  downward.  In  cases 
in  which  the  tonsil  is  to  be  removed  because  of  Eustachian  tube 
irritation  this  seems  to  me  to  be  advantageous.  In  operating  under 
general  anesthesia  I  prefer  to  have  the  pharyngeal  reflex  present. 
I  much  prefer  to  have  tbe  aperture  fit  rather  snugly  over  the  tonsil. 

This  method  will  be  found  to  be  satisfactory  under  all  usual 
conditions,  provided  the  variations  in  the  jaws  of  different  ages 
are  borne  in  mind.  For  the  young  jaw  the  angle  of  the  instru- 
ment must  sometimes  be  increased  to  even  more  than  60°  outward 
and  backward  and  to  even  more  than  60°  downward  and  outward. 
It  does  not  require  grasping  the  tonsil  in  a  vulsellum  and  pulling 
it  out.  The  imbedded  tonsil  is  usually  removed  as  easily  and 
quickly  as  the  protruding  one  (see  above).  No  loosening  of  the 
pillars  is  required,  because  I  prefer  to  take  a  little  of  the  anterior 
one.  Familiarity  with  the  method  will  enable  the  surgeon  to  re- 
move a  tonsil  in  its  capsule  complete  in  from  five  to  eight  seconds. 
I  think  that  the  shock  from  this  method  is  less  than  from  the  longer 
operations. 

Stumps  of  tonsils  left  from  previous  operations  are  usually  as 
easily  removed  as  the  original  tonsils. 

DISCUSSION. 

Dr.  William  E.  Saner,  of  St.  Louis,  presented  his  modification  of 
the  Sluder  guillotine. 

The  cutting-blade  instead  of  being  sharp,  is  dull,  and,  instead  of 
being  forced  through  by  thumb-pressure  alone,  is  gradually  pushed 
forward  by  means  of  a  screw  attachment,  making  the  blade  act  as 
an  ecraseur. 

The  technic  of  Sluder,  or  the  one  employed  by  Beck,  both  of  which 
have  been  recently  described,*  can  be  followed  with  this  instrument. 
The  only  change  is,  after  the  tonsil  is  engaged  and  the  blade  is  pushed 
as  far  as  possible  by  the  thumb,  the  thumb  screw  is  then  quickly 
turned  against  the  thumb-piece,  after  which  the  nut  is  slowly  turned 
to  the  right,  gradually  but  completely  enucleating  the  tonsil.  The 
attachments  are  completely  severed.  The  great  advantage  of  the  dull 
blade  is  the  comparative  freedom  from  hemorrhage. 

Dr.  Joseph  C.  Beck,  of  Chicago,  presented  his  modification  of  the 
Sluder  instrument.  Bleeding  was  the  only  excuse  he  had  for  having 
brought  this  instrument  into  use.  With  it  it  was  practically  impos- 
sible to  get  a  particle  of  tonsil  pillar  or  uvula. 

The  tonsillectome  is  a  Pierce-Miller  snare,  modified  by  having  a 
small  but  heavy   fenestrum   at  the  end,   very  much  like   the   ordinary 

*     The  Journal  A.  M.  A.,  March  25,  1911,  p.   S67,  and  Jan.   27,  1912,   p.   240. 
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Wdder  tip.  through  which  the  tonsil  is  pushed  and  everted.  The 
wire  loop  is  hidden  in  the  slit  of  the  fenestrum  and  is  continued  as  a 
twisted  stylet  through  the  canula.  fixed  and  operated  in  the  usual 
manner  of  this  snare. 

Dr.  Hanau  AY.  Loeb,  of  St.  Louis,  had  watched  this  instrument  from 
its  start  and  had  used  all  of  its  modifications.  With  the  instrument 
as  first  devised  by  Dr.  Sluder  he  did  not  have  strength  enough  in  the 
thumb  to  force  the  knife  through,  consequently  it  was  not  satisfactory. 
The  Ballenger  modification  overcame  this  difficulty.  Then  he  used  the 
Beck  modification  because  of  the  lessened  hemorrhage.  The  last  modi- 
fication, that  of  Dr.  Sauer,  he  considered  the  best  of  all.  One  should 
understand  the  technic  of  carrying  the  tonsil  up  toward  the  mandible 
and  then  pushing  it  into  the  ring. 

Dr.  John  W.  Murphy,  of  Cincinnati,  had  found  much  less  bleeding 
with  the  Beck  than  with  the  Sluder  instrument,  and  the  technic  seemed 
simpler.  He  emphasized  the  importance  of  beginning  low  down  and 
going  up,  in  order  to  be  sure  to  get  all  the  tissue  in  the  supratonsillar 
space. 

Dr.  G.  Hudson-Maknen.  of  Philadelphia,  had  always  considered  any 
unnecessary  bleeding  as  too  much.  He  did  not  agree  with  Dr.  Sluder 
with  regard  to  the  inconsequence  of  removing  a  portion  of  the  mucous 
membrane  covering  the  anterior  pillar,  and  even  a  portion  of  the 
pillar  itself.  He  considered  the  removal  of  or  injury  to  the  anterior 
pillar  as  serious,  as  it  causes  the  binding  down  of  the  pillar  later, 
and  interference  with  the  action  of  all  the  extrinsic  muscles  of  the 
larynx.  He  was  not  in  favor  of  accidental  injury  to  the  soft  palate. 
If  it  seemed  desirable  to  draw  the  soft  palate  away  from  the  Eustachian 
tube  it  should  be  done  intentionally,  not  accidentally  in  the  removal 
of  the  tonsil. 

Dr.  Sluder.  in  closing  the  discussion,  said  he  would  like  to  know 
what  was  meant  by  a  great  loss  of  blood.  In  all  the  tonsil  work  he 
had  seen,  in  various  countries,  seventy  cubic  centimeters  (4%  table- 
spoonfuls)  was  considered  small.  The  only  case  he  had  ever  seen 
nearly  lost  from  hemorrhage  was  from  a  snare  operation.  He  almost 
uniformly  removed  a  strip  of  the  mucous  membrane  which  covers  the 
tonsil  anteriorly  (the  plica  triangularis).  He  did  not  remember  ever 
to  have  taken  any  of  the  palatoglossus  muscle  with  it.  He  did  not 
injure  the  soft  palate  accidentally.  He  removed  the  plica  triangularis 
intentionally  and  believed  it  to  be  an  advantage  for  the  scar  to  draw 
the  soft  palate  away  from  the  Eustachian  tube.  He  thought  Dr. 
Makuen  had  misunderstood  him. 


ATROPHIC     RHINITIS     FROM     A    BACTERIOLOGICAL 
STANDPOINT  AND  ITS  TREATMENT  BY  VACCINES. 

By    FREDERICK  C.  COBB,  M.  D.,   Boston,  Mass.,  and  E.   W.   NAGLE,  M.    D., 

Boston,   Mass. 

There  are  few  diseases  the  etiology  and  treatment  of  which  has 
been  more  discussed  than  ozena.  I  will  not  take  up  your  time  in 
consideration  of  previous  theories  further  than  is  necessary  to 
show  that  they  cannot  harmonize  the  part  and  make  a  consistent 
whole. 

Let  us  review  first  the  anomalies  in  shape  of  the  nasal  cavities 
considered  as  a  cause  of  ozena.  Zanfal  states  that  abnormal 
width,  of  the  nasal  cavities  due  to  congenital  conditions  causes 
atrophy  of  the  mucous  membrane  resulting  from  stagnation  of 
air  and  consequent  crust  formation,  while  Sauvage  and  Tillot 
claim  that  ozena  occurs  in  narrow  noses  owing  to  stagnation  due 
to  interference  with  ventilation.  If  both  authors'  observations 
are  correct  then  we  may  draw  the  conclusion  that  atrophic  may 
occur  in  either  broad  or  narrow  nostrils.  As  almost  every  nose, 
in  the  opinion  of  most  laryngologists,  is  open  to  criticism  on  one 
or  other  of  these  grounds,  atrophic  rhinitis  would  have  to  be  an 
almost  universal  disease.  Dismissing,  then,  the  congenital  anatom- 
ical origin  as  implorable,  we  have  the  origin  from  "catarrh.'' 
B.  Frankel  explains  that  the  secretion  from  catarrhal  conditions 
dries  and  decomposes,  causing  ozena.  Put  a  catarrhal  condition 
independent  of  such  causes  as  adenoid  and  tonsils,  foreign  bodies, 
sinusites,  pediculi  capitis,  nasal  discharge  caused  by  diphtheria, 
or  other  definite  local  conditions,  is,  in  these  days,  very  uncom- 
mon. If.  further,  in  young  children  a  clear  case  of  ozena  can  be 
established,  the  field  of  nasal  catarrh  will  dwindle  to  even  smaller 
proportions.  Michael  and  Griinberg  considered  ozena  as  an  end 
result  of  sinusitis,  a  view  which  the  observations  on  post  mortem 
cases  by  Zuckerkaudle  negatived  and  which  has  fallen  into  disuse. 
As  to  the  diagnosis  of  atrophic  rhinitis  Ave  need  not  here  discuss 
appearances  so  familiar  to  you  all.  Every  laryngologist  knows  the 
picture  given  by  the  wide  nostril  with  crusts  and  scabs  in  the 
middle  turbinate  region,  sometimes  with  a  large  boggy  middle 
turbinate,  sometimes  with  a  thin  atrophied  one.  Often  odor  is 
present  while  again  in  an  equally  marked  case  it  is  absent.     The 
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posterior  nares  and  pharyngeal  wall  are  generally  dry  and  scabby. 
The  larynx,  although  often  unaffected,  is  sometimes  dry  and  has 
thickened  false  cords  and  interarytenoid  folds.  I  allude  to  these 
well  known  appearances  only  in  order  to  divert  your  attention 
from  this  obvious  condition  to  others  in  which  the  results  are  not 
so  marked.  Given  a  rather  wide  nostril  with  some  mucus  and  no 
odor,  is  it  an  atrophic  or  is  it  a  sinusitis?  I  can  recall  cases  in 
the  hospital  in  which  a  diagnosis  of  atrophic  have  been  made 
where  some  weeks  later  no  width  of  the  nostril  (could  be 
seen),  no  crusts  or  discharge  to  justify  the  diagnosis.  The  only 
explanation  of  such  errors  is  the  flexibility  of  the  turbinates  as  re- 
gards their  size.  Wide  nostrils  per  se,  then,  cannot  be  relied  upon 
for  diagnosis.  Discharge  may  be  from  the  sinuses  and  only  a 
long  process  of  X-ray  can  clear  up  our  difficulty  and  that,  as  we 
know,  unless  done  in  the  finest  manner,  is  of  little  value.  We  are 
in  need,  then  of  a  better  and  surer  method  of  diagnosis  than  we 
possess  at  present.  In  1896,  Rudolph  Abel,  a  Privat-  Doeent  in 
Greifwald,  identified  in  a  most  admirable  article  in  the  Zeitshrift 
fur  Hygiene  a  bacilus  which  he  had  found  in  ozoena.  He 
describes  the  bacillus  as  a  thick  rod  1.25  m.  wide,  and  of  varying 
length.  The  ends  are  often  rounded.  Sometimes  the  bacilli  lie 
together  forming  a  chain.  These  bacilli  are  separated  from  one 
another  by  a  capsule.  They  stain  readily  with  methylin  blue  and 
fuchsin  solutions  and  are  decolorized  by  Gram's  method.  The 
number  of  these  bacilli  in  the  nasal  secretion  varies  greatly.  They 
are  found  in  greatest  number  in  the  soft  secretion  underlying  the 
crusts.  Abel  found  many  other  cocci  and  fine  bacilli  associated 
with  the  bacillus  just  described.  Probably  in  the  light  of  ex- 
periments of  disinfection  of  the  hairs  of  the  nose  he  would  have 
found  pure  cultures  in  the  same  secretion.  In  over  ninety  cases 
we  have  found  pure  cultures  of  the  above  named  bacilli.  This 
bacillus  is  called  by  Abel  the  "''Bacillus  Mucosus  Ozenae."  On 
culture  media  they  form  a  thick,  raised,  confluent  mass.  They 
grow  with  great  rapidity  at  body  temperature.  On  lifting  these 
colonies  with  a  needle  them  seem  stringy.  In  this  peculiarity 
they  resemble  the  mucous  secretion  under  the  crusts  of  the  ozena 
nose.  They  do  not  liquify  gelatin.  They  grow  luxuriantly  on  all 
ordinary  culture  media.  Abel  warns  us  that  the  bacilli  cannot  be 
obtained  always  on  the  first  examination,  but  after  removal  of  the 
crusts  and  scabs  for  two  or  three  consecutive  days  he  has  found 
them  in  large  numbers  and  in  subsequent  examinations  they  are 
always    present.     He    therefore    considers    that    they    are    some- 
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limes  concealed  in  the  depths  of  the  folds  of  mucous  mem- 
brane. The  bacillus  is  always  non-motile,  and  never  produces 
spores.  They  do  not  lie  close  together  since  the  capsule  does  not 
permit  of  close  intimacy.  In  fresh  cultures  these  capsules  are 
very  marked;  after  the  first  or  second  replant  they  disappear  ex- 
cel)! in  milk  cultures.  They  are  not  absolutely  dependent  on 
oxygen,  can  grow  in  anaerobic  cultures,  but  not  so  luxuriantly  as 
in  aerobic  conditions.  It  is  interesting  to  note  that  the  Bacillus 
Mucosus  cannot  live  in  dry  surroundings.  Cultures  which  had 
been  kept  moist  lived  and  could  be  reproduced  at  the  end  of 
the  year,  while  dry  cultures  lived  but  a  month  or  two.  The  cap- 
sule of  the  bacillus  protects  it,  according  to  Abel,  from  anti- 
bactericidal  solutions.  Injections  of  cultures  of  these  bacilli  in 
white  mice  caused  shortness  of  breath,  conjunctivites  with  plenti- 
ful secretion  and  the  animals  died  sometimes  suddenly  and  some- 
times slowly  without  pain.  Duration  of  life  after  injection  was 
from  three  to  four  days.  The  autopsy  on  these  animals  showed 
a  great  infiltration  at  site  of  puncture  which  consisted  of  enor- 
mous masses  of  bacilli  with  capsules,  fibrin,  and  pus.  The  spleen 
was  congested  and  greatly  enlarged.  The  kidneys  and  liver  were 
parenchymatously  inflamed.  The  other  organs  showed  no 
changes.  From  all  the  organs  enormous  masses  of  ozena  bacilli 
could  be  obtained.  These  all  correspond  to  the  same  bacillus. 
It  is  interesting  to  note  that  these  bacilli  everywhere  followed  the 
blood  stream  so  that  the  disease  could  be  called  a  typical  septicae- 
mia in  the  bacteriological  sense.  White  mice  are  very  susceptible 
to  the  Bacillus  Ozenae.  Abel  found  that  for  various  other  kinds 
of  mice,  for  rats,  guinea  pigs,  rabbits,  doves,  and  swallows  that  the 
bacillus  was  not  infectious.  The  Bacillus  Mucosus  Ozena  belongs 
in  the  same  group  as  the  Bacillus  of  Friedlander.  The  following 
are  the  distinctive  differences.  The  growth  of  the  Bacillus 
Mucosus  appears  more  fluid  and  increases  so  rapidly  that  it  fills 
the  bottom  of  the  tube  in  twenty-four  hours.  It  does  not  form 
in  gelatin  a  characteristic  nail  like  growth,  but  spreads  over 
the  whole  surface.  In  the  old  cultures  it  never  colors  the  media 
brown.  It  does  not  form  gas  on  potato  and  in  agar  and  gelatin 
only  in  small  amounts.  Ozena  is  always  fatal  to  mice  while 
Fried! ander's  bacillus  is  much  less  so.  Finally  Friedlander 's 
bacillus  is  very  apt  to  make  cocci  like  forms.  Usually  the 
Rhinoscleroma  Bacillus  can  only  be  distinguished  from  the  Ozena 
bacillus  by  Gram's  method.  In  doubtful  cases  clinical  appear- 
ances will  leave  no  room  for  mistake.     The  presence  in  100  cases 
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of  well  marked  ozena  of  this  peculiar  kind  of  bacteria  and  its 
absence  in  all  other  forms  of  nasal  disease  further  strengthens 
Abel's  theory.  In  the  examination  of  secretion  from  atrophic 
noses  Frankel,  Thost,  Paulsen,  Straca,  Hajek,  etc..  have  all  found 
bacilli,  but  have  not  differentiated  them  from  the  Pneumo  bacillus. 
Are  these  bacilli  found  in  the  mouth  or  in  the  healthy  nose? 
Besser  in  eighty-one  noses  (healthy)  twice  grew  Friedlander's  ba- 
cilli, Wright  in  tern  eases.  Delette  in  fourteen  never  found  them  nor 
did  Paulsen  in  thirty-seven  normal  and  twenty-four  acute  catarrhs. 
Abel  in  two  hundred  and  fifty  noses  with  acute  and  chronic  catarrh 
with  syphilis  and  tuberculosis  of  the  nose,  with  pus  formation  and 
accessory  cavity  disease  found  none.  Xetter  found  Friedlander's 
bacillus  three  times  in  one  hundred  and  sixty-five  healthy  per- 
sons. Rosenthal  one  in  fourteen.  Panzini  three  times  in  tubercular 
sputum,  Creuzer  once  in  thirty-eight  influenza  patients,  Kowal- 
sky  in  sixteen  cases  of  influenza  once,  Podbiolsky  not  at  all  in 
fifty  secretions  from  the  mouth.  Biondi  injected  the  sputum  of 
fifty  healthy  and  diseased  persons  in  guinea  pigs,  rabbits,  and 
mice.  The  greater  majority  lived  and  in  those  that  died  no  organ 
showed  pneumo-bacillus.  Abel  who  had  examined  the  secretion 
of  the  oral  cavity  in  four  hundred  cases  only  found  in  six  cases 
the  kind  of  bacillus  which  agrees  with  that  of  ozena.  In  three 
of  these  cases  no  examination  was  made  of  the  nose,  in  the  other 
three,  one  was  plainly  ozena  and  both  the  other  cases  showed  be- 
ginning atrophy  and  crusts,  and  in  all  three  the  nasal  secretion 
showed  masses  of  these  bacilli.  What  role  does  ozena  bacillus 
play  in  ozena?  Many  authors  believe  that  the  Bacillus  Mucosus 
is  simply  present  in  ozena  without  causing  it,  but  since  Abel  has 
found  it  in  all  ozena  cases  and  in  no  other  this  hypothesis  is  not 
tenable.  That  it  is  not  the  cause  of  the  odor  is  obvious  from  the 
fact  that  it  is  found  both  in  fetid  and  non-fetid  cases.  The  ap- 
pearance of  the  mucus  found  on  the  under  surface  of  the  crusts 
is  almost  exactly  similar  to  that  seen  on  agar  cultures  of  the 
bacillus.  It  is  a  harder  matter  to  explain  the  further  progress 
of  the  disease.  Part  of  the  atrophy  Abel  believes  is  pressure 
atrophy  caused  by  the  crusts.  The  change  of  epithelium  from 
columnar  ciliated  to  squamuos  conduces  to  this  condition.  Fur- 
ther than  this  inflammation  in  the  mucous  membrane,  shown  by 
small  round  cells  infiltration  followed  by  granulation  tissue  and 
then  by  scar  tissue,  increases  the  atrophy.  Yoltolini  believes  that 
atrophy  of  the  bone  is  caused  by  the  shrinking  of  the  mucous 
membrane    and  its    consecpient    contraction    of    the   blood    vessels 
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which  noilrish  the  turbinates.  Observers  have  not  found  the 
ozena  bacillus  in  the  tissues,  but  Abel  believes  that  the  poisons 
generated  by  the  bacteria  are  taken  up  by  the  mucous  membrane 
and  are  the  source  of  irritation  and  he  draws  a  parallel  between 
tubercular  tissue  with  its  small  number  of  bacilli  in  the  tissues. 
and  the  condition  found  in  ozena.  Whether  the  growth  of  the 
ozena  bacillus  needs  for  its  development  an  altered  nasal  dis- 
charge or  a  weakened  condition  of  the  blood  is  not  yet  deter- 
mined. Abel  experimented  on  a  patient  with  a  culture  of  ozena. 
This  patient  had  advanced  tuberculosis  of  the  lungs,  but  his  nose 
showed  no  signs  of  disease.  In  this  man's  right  nostril  a  small 
amount  of  ozena  culture  which  had  been  carried  through  several 
generations  was  rubbed  in  without  injury  to  the  mucous  mem- 
brane while  in  the  left  nostril  at  the  same  time  fresh  ozena 
secretion  was  also  rubbed  in.  During  the  four  weeks  the  patient 
lived,  no  changes  were  visible  in  that  nostril,  although  bacilli 
were  found.  In  the  right  nostril,  after  eight  days,  typical  crusts 
with  muco-pus  were  found  under  the  middle  turbinate  and  four- 
teen days  afterwards  there  were  numerous  small  lesions  of  the 
same  character  on  the  lower  turbinate  which  did  not  disappear 
until  the  death  of  the  patient.  The  lesions  gave  the  same  picture 
as  is  seen  in  beginning  ozena  cases  and  from  them  pure  culture 
of  ozena  bacillus  was  obtained.  In  this  individual  there  were 
also  found  in  the  right  nostril  crusts  exactly  similar  to  those 
found  in  fresh  ozena  cases.  The  mucous  membrane  showed  noth- 
ing pathogenic  as  was  to  be  expected  in  this  short  space  of  time. 
In  animals  inoculations  were  unsuccessful  as  animals  do  not  get 
ozena.  Whether  ozena  is  transferable  as  an  infectious  disease 
it  is  difficult  to  say  on  account  of  the  chronic  course  it  takes. 
Rosenf'eld's  example,  however,  is  rather  striking.  He  found  a 
family  of  twenty-one  members.  Fifteen  had  ozena  with  or  with- 
out odor.  Many  authors  have  observed  the  same  occurrence 
in  families.  Abel  also  examined  eases  where  apparent  healing 
of  the  ozena  process  had  occurred  and  those  no  longer  showed 
the  bacillus.  Abel  believes  that  the  odor  of  ozena  is  caused  by 
bacteria  other  than  the  mucosus  and  cites  the  well  known  fact 
that  when  the  crusts  are  removed  the  smell  ceases  although  the 
ozena  bacillus  at  the  same  time  increases.  What  germ,  however, 
among  the  numerous  ones  found  in  the  crusts  causes  the  odor 
Abel  cannot  say. 

In  the  transactions  of  the  Congress  of  American  Physicians  and 
Surgeons,  Washington,  1910,  we  have  reported  a  series  of  cases 
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treated  by  vaccine  made  from  a  bacillus  not  then  identified  as 
Abel's. 

In  the  present  series,  cultures  were  taken  from  ninety  eases  of 
atrophic  rhinitis,  the  vestibule  being  previously  sterilized.  All 
showed  a  pure  culture  of  the  atrophic  bacillus.  Every  one  of 
these  patients  had  had  pre^  ions  local  treatment  without  benefit. 

Forty  patients  received  vaccine  from  four  injections  up  to 
fifty-six  injections.  Only  twenty  came  for  treatment  at  the  re- 
quired intervals.  Xo  bad  effects  from  the  vaccine  were  noticed. 
One  patient  while  objectively  better  could  herself  see  no  signs  of 
improvement.  In  all  cases,  if  the  patient  was  using  a  wash,  no 
change  was  made  during  the  inoculations,  and  no  local  treatment 
was  given.  Xo  history  of  the  duration  of  the  disease  could  be 
obtained,  but  in  most  of  the  rases  it  had  lasted  as  long  as  the 
patient  could  remember. 

Of  the  six  cases  injected  two  years  ago  only  two  could  be  found. 

A.  V.,  age  24 — female — 56  injections:  previous  to  vaccine  large 
casts  in  the  nose;  very  bad  odor:  sensations  of  pressure  over  the 
bridge  of  the  nose ;  has  used  washes  for  months.  Xow  the  nose 
is  practically  normal,  no  odor,  no  crusts ;  never  washes  the  nose ; 
has  no  symptoms. 

B.  L.  B.,  age  15 — female — 32  injections:  large  crusts  in  nose 
and  bad  odor ;  impossible  to  keep  clean.  Xow  the  nose  is  practi- 
cally normal :  no  dryness,  no  odor,  no  crusts,  scabs,  or  mucus ; 
never  uses  any  wash  for  nose. 

Plight  cases  where  injections  had  ceased  from  six  months  to  a 
year  ago. 

I.  L.  G.,  age  21  years,  male ;  16  injections ;  very  large  crusts 
in  both  nostrils.  Deviation  to  right ;  bad  odor ;  impossible  to 
keep  nose  clean  with  washes:  headaches.  Xow  no  odor  present 
and  no  crusts;  some  mucous-pus:  nose  cleared  easily.  On  left 
side  has  less  mucous-pus  than  on  right.  Unable  to  continue  treat- 
ment as  he  lives  in  another  city.  Returned  one  year  later.  Pa- 
tient said  his  nose  never  went  back  to  original  condition.  Odor 
has  not  returned.  Very  small  scabs  in  both  nostrils:  much 
smaller  on  the  left.  Turbinate,  atrophied  pharynx,  somewhat 
glazed.  As  he  wished  to  resume  treatment,  eight  injections  were 
given;  when  last  seen,  after  discontinuing  nasal  washing  for 
three  days,  no  scabs  or  crusts  were  seen;  nose  and  pharynx  ab- 
solutely clean.     Gain  in  weight. 

II.  J.  B.,  male,  age  35;  injections  forty-eight.  Deviated  septum 
to  left;  slight  in  amount.     Large  easts  in  nostrils.    Pharynx  dry 
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and  covered  with  crusts.  Patient  is  hoarse ;  bad  odor.  Complains 
of  pressure  over  the  bridge  of  the  nose.  Uses  about  twelve 
handkerchiefs  a  day.  This  was  a  year  ago;  now  the  nose  is  clean 
on  both  sides;  no  crusts  or  scabs;  inferior  turbinate  atrophied. 
Pharynx  dry.  but  clean.  Voice  is  very  much  clearer.  No  odor, 
no  pressure,  over  the  bridge  of  the  nose ;  often  goes  days  at  a 
time  without  using  handkerchief.  Several  times  has  had  some 
discharges,  but  never  amounting  to  a  handkerchief  a  day,  and 
always  mucopurulent.  Gained  twenty  pounds  in  weight  during 
the  treatment. 

III.  Julia  R.,  female,  age  eighteen;  twenty-four  injections; 
complete  casts  in  both  nostrils;  foul  odor;  headaches;  pressure 
over  the  bridge  of  the  nose.  Had  nose  treated  locally  for  four 
months.  Pharynx  shows  no  crusts.  Patient  seen  one  year  after 
cessation  of  injections.  Odor  has  not  returned.  Has  had  no  casts 
or  crusts  from  the  nose.  Some  muco-pus  on  using  nasal  washes. 
On  examination  left  nostril  perfectly  clean.  Right  nostril  had 
a  small  amount  of  muco-pus  on  middle  turbinate.  No  headaches 
or  feeling  of  pressure  over  the  bridge  of  the  nose.  Her  motber 
has  atrophic  rhinitis. 

IV.  H.  C,  female,  age  35.  Complete  cast  of  left  nostril;  no 
headaches;  no  odor.  Impossible  to  keep  nose  clear  by  ordinary 
methods.  After  eight  injections  nose  was  very  nearly  clean  for 
three  weeks.  Patient  returned  in  two  months;  large  crusts  had 
appeared  again  in  the  last  week.  They  disappeared  after  eight  more 
injections.  Five  months  ago  she  reported  that  nose  was  in  good 
condition. 

V.  8.  B.,  female,  age  twenty;  injections,  fifty;  large  crusts  in 
both  nostrils;  headaches.  Foul  odor.  Examination  of  the  nose 
one  year  after  treatment  ceased  shows  it  to  be  practically  clean; 
patient  had  used  a  wash,  however,  thirteen  hours  before.  Abso- 
lutely no  odor.  Patient  feels  that  the  treatment  is  only  intermit- 
tently successful. 

VI.  VII,  VIII.  are  patients  who  failed  to  take  their  vaccine 
regularly.  They  had  in  all  from  sixteen  to  thirty-six  injections. 
In  two  of  these  patients,  the  odor  disappeared  and  the  crusts  be- 
came moist.  The  other  had  intermittent  odor  with  some  improve- 
ment in  condition  of  the  nose. 

Six  recent  cases. 

I.  J.  8.,  male ;  age  25  ;  five  injections ;  nose  easier  to  keep  clean ; 
no  odor;  crusts  smaller  and  softer. 


ATROPHIC    RHINITIS. 


379 


II  and  III.  M'gt  C.,  and  M.  ('.,  sisters,  ages  respectively  twenty- 
eight  and  eighteen.  In  both  cases  four  injections:  less  odor-. 
can  blow  out  the  crusts  easier.  Crusts  are  smaller.  The  mother 
has  atrophic  rhinitis. 

IV.  .1/.  A'.,  female:  age,  twenty-eight.  Eight  injections.  Crusts 
mi  both  middle  turbinates:  odor,  dryness,  and  inferior  turbinates 
atrophied.  Patient  feels  that  there  is  great  improvement:  hus- 
band no  longer  notices  odor:  slight  crusting  of  left  middle  turbi- 
nate, but  crusts  are  very  small  and  moist ;  almost  like  mueo-pus. 
Easier  to  beep  the  nose  free  and  clean. 

V.  R.  J.,  age  eighteen,  male:  fourteen  injections.  Large  cnists 
in  both  nostrils.  Inferior  turbinate  atrophied.  Bad  odor.  After 
fourteen  injections,  subjectively  improved:  no  odor,  nose  has 
become  more  moist.  Instead  of  crust-,  only  a  little  pus  seen  on 
right  middle  turbinate.     Left  side  clean. 

VI.  G.  E.,  age,  twenty-two:  male:  crusts  moderate;  odor 
present :  atrophy  of  lower  turbinate.  After  fourteen  injections. 
no  odor;  crusts  smaller:  nose  feels  moist,  less  handkerchiefs  used. 

Summary. 

Vaccine  injections  if  carried  out  regularly  seem  to  produce 
permanent  improvements.  Irregular  or  small  number  of  injec- 
tions cannot  be  counted  on  with  the  same  certainty,  but  marked 
improvement  seems  to  have  followed  even  in  these  cases.  As  to 
strength  of  vaccine,  each  cubic  centimeter  contains  one  hundred 
million  bacteria,  and  the  dose  varied  from  one  tenth  of  a  cubic 
centimeter  to  one  and  a  half  cubic  centimeter. 

DISCUSSION. 

Dr.  Joseph  C.  Beck,  of  Chicago,  referred  to  his  discussion  at  the 
last  meeting  of  the  Southern  Section  of  the  diagnosis  and  treatment 
of  atrophic  rhinitis  by  other  means  than  by  the  toxins  of  Abel's 
bacillus.  He  had  experimented  with  fibrin  and  had  found  the  amount 
of  fibrin  in  ten  cubic  centimeters  of  blood  two  times  greater  in  atrophic 
rhinitis  than  in  the  normal.  Oxygen  breathed  in  by  force  ten  or 
fifteen  times  a  day  had  a  marked  effect  upon  the  condition  when 
ozena  was  present,  but  not  upon  the  fibrin  forming  elements,  accord- 
ing to  Semon's  experiments.  The  general  blood  condition  had  some- 
thing to  do  with  the  effect.  In  fifty-two  out  of  fifty-seven  cases  the 
disease  was  found  in  women. 
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EPISTANIS  AND  ITS  TREATMENT. 

By  H.  HOLBROOK  CURTIS,  M.   D.,  New  York,   N.  T. 

Nasal  hemorrhage  from  traumatic  causes  is  usually  of  short 
duration  and  ceases  spontaneously.  If  from  cerebral  congestion. 
preceded  by  headache,  tinnitus  aurium  and  conjunctival  con- 
gestion, the  epistaxis  stops  after  a  certain  amount  of  blood  has 
been  lost.  As  a  result  of  vicarious  menstruation  we  observe  an 
intermittent  epistaxis  during  the  period.  In  the  general  softening 
11!'  the  ;.valls  of  the  blood  vessels,  epistaxis  occurs  after  violent 
exertion  and  is  apt  to  be  excessive  and  difficult  to  control.  The 
most  alarming  epistaxis  occurs  when  it  is  due  to  hemorrhagic 
smallpox,  scurvy,  or  purpura.  Caries  of  the  nasal  bones  and 
tumors  are  also  productive  of  nasal  hemorrhage. 

According  to  Baumgarten  in  250  cases  recorded,  219  bled  from 
the  cartilaginous  septum.  Small  varicose  veins  and  erosions  were 
the  principal  causes,  while  in  but  eleven  cases  was  the  epistaxis 
of  arterial  origin.1 

The  connection  between  the  genital  and  nasal  tracts  readily 
explains  the  epistaxis  from  a  reflectively  congested  nasal  corpora 
cavernosa.2 

An  obstruction  to  the  general  circulation,  cardiac  lesions. 
hepatic  and  renal  disorders,  or  splenic  disease  accompanied  by 
blood  changes,  must  not  be  overlooked  as  etiological  factors  in 
nose  bleed.  Purulent  rhinitis  in  young  children,  hereditary 
syphilis  and  picking  the  nose  with  the  finger  nail- must  also  be 
mentioned  as  possible  causes  of  epistaxis  in  the  very  young. 

With  this  brief  summary  of  the  etiology  of  epistaxis  we  will 
proceed  to  a  discussion  of  the  treatment  applicable  to  the  various 
types.  In  order  to  understand  the  subject  we  must  in  the  first 
place  regard  epistaxis  as  a  surgical  affection  and  consequently 
understand  the  blood  supply  of  the  nose,  as  well  as  the  general 
anatomy. 

Our  first  concern  is,  the  discovery  of  the  bleeding  point.  A 
strong  reflected  light  is  essential,  and  in  many  cases  after  cleans- 
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ing  the  nose  Ave  immediately  sec  the  bleeding  coming  from  the 
septum  just  inside  the  vestibule  at  or  near  the  floor.  This  is  the 
most  frequent  site  of  the  trouble  and  the  bleeding  arises  from 
the  small  branches  of  the  facial  and  infraorbital  arteries.  If.  on 
examination,  the  source  is  not  discernible  we  try  to  ascertain 
whether  the  hemorrhage  is  located  above  or  below  the  middle 
turbinate.  To  do  this  in  a  sitting  posture  we  incline  the  patient's 
head  slightly  forward,  and  observe  whether  the  blood  comes  down 
the  septum  from  above  the  middle  meatus  or  whether  it  Mows  over 
the  turbinate  itself.  If  the  bleeding  does  not  come  from  the 
superior  meatus  we  eliminate  the  anterior  and  posterior  ethmoidal 
vessels.  We  know  that  the  middle  turbinate  is  supplied  also 
by  the  spheno  palatine,  which  anastomoses  with  the  ethmodial 
arteries  and  is  distributed  very  freely  over  the  septum.  The 
evidence,  however,  is  pretty  conclusive  that  the  spheno  palatine 
is  not  the  seat  of  the  trouble.  If  the  nose  has  not  already  been 
packed  with  adrenalin  and  cocaine  muriate  (1-1000  and  2', 
equal  portions,  we  introduce  the  solution  on  cotton  plegets  in  the 
middle  meatus  in  order  to  contract  the  tissues.  After  an  interval 
of  a  few  minutes  we  take  the  cotton  out.  wash  out  the  nose  or 
let  the  patient  blow  it.  and  immediately  insufflate  some  bismuth 
subnitrate  or  aristole  to  thoroughly  coat  the  nasal  cavity.  This 
very  often  will  enable  one  to  observe  the  origin  of  the  bleeding, 
or  at  least,  to  ascertain  by  the  stream  breaking  through  the  powder 
on  either  side  whether  it  comes  from  the  septum  or  the  posterior 
turbinate  tissues.  Tf  we  cannot  ascertain  that  the  point  of 
hemorrhage  is  in  sight  by  this  method  we  may  assume  that  the 
posterior  end  of  the  turbinates  or  the  vault  of  the  pharynx  is  the 
seat  of  the  trouble.  If  this  be  the  case  we  often  find  that  the 
patient  has  bled  into  the  throat,  in  a  standing  or  seated  position. 
before  there  was  anterior  nasal  bleeding.  The  posterior  palatine 
branch  of  the  spheno  palatine  artery  supplies  the  inferior  turbin- 
ate while  the  pterygo  palatine  supplies  the  glandular  tissue  in  the 
pharyngeal  vault.  The  fact  of  the  hemorrhage  being  unilateral 
predisposes  us  to  diagnose  a  posterior  tumefaction  of  the 
turbinate  to  be  the  site  of  the  bleeding.  Hemorrhage  from 
glandular  tissues  in  the  pharyngeal  vault  is  to  be  suspected  when 
the  bleeding  is  chiefly  posterior  without  the  usual  nasal  implica- 
tion. After  ascertaining  if  possible  the  location  of  the  bleeding 
point  we  interest  ourselves  in  the  means  to  arrest  the  hemorrhage. 
To  check  an  anterior  nose  bleed  it  is  usually  sufficient  to  intro- 
duce  a    wad    of   absorbent    cotton   wet    with    adrenalin    chloride 
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solution,  to  which  may  be  added  a  little  cocaine  muriate,  which 

intensifies  the  action  of  the  adrenalin  and  prevents  the  irritation 
which  sometimes  follows  its  use.  The  cotton  may  be  pressed  for 
some  time  against  the  bleeding  point  by  a  fiat  applicator,  provided 
the  adrenalin  solution  does  not  act  without  it. 

If  the  bleeding  point  is  very  far  forward  the  patient  may  be 
able  to  make  enough  pressure  by  compressing  his  nostrils  without 
other  assistance  If  the  bleeding  is  not  controlled  by  this  simple 
process,  ice  compresses  across  the  nose,  an  ice  bag  to  the  back 
of  the  neck-  and  pieces  of  ice  held  in  the  mouth  and  pushed  into 
the  opposite  nostril,  sometimes  produce  immediate  relief  by  the 
vasomotor  stimulus  thus  created.  The  traditional  dropping  of  a 
large  key  down  the  back  may  not  have  been  without  efficacy  for 
the  same  reason,  nor  can  we  ridicule  the  wad  of  paper  held  under 
the  upper  lip.  which  often  compresses  the  branches  of  the  facial 
and  infraorbital  vessels  at  that  point  of  entrance  to  the  nasal 
floor  and  septum.  In  the  tropics  lemon  and  lime  juice  syringed 
into  the  nostrils  are  much  vaunted,  and  Geneuil3  states  that  lemon 
juice  stopped  a  severe  epistaxis  after  all  the  hemostatics  had 
failed.  In  the  absence  of  adrenalin,  hydrogen  peroxide,  intro 
duced  on  plegets  of  absorbent  cotton  is  a  valuable  hemostatic. 
Antipyrine  5%  solution  is  also  extolled  as  a  vascular  constrictor. 
Solutions  of  iron  are  not  advisable  as  they  make  the  field  so 
grumous  that  the  parts  are  afterwards  concealed  from  obser- 
vation. These,  with  the  copper,  zinc  and  lead  salts  should  only  be 
used  in  case  we  have  no  other  choice  of  hemostatics.  Anterior 
bleeding,  except  in  atheromatous  conditions,  is  generally  easily 
controlled,  and  the  bleeding  point  may  be  thermo-cauterized  or 
touched  with  nitrate  of  silver  to  prevent  recurrence.  When  the 
bleeding  is  further  back  in  the  septum,  the  most  efficacious  means 
of  making  pressure  is  to  use  strips  of  Bernay  sponge  tissue  cut  in 
a  impropriate  shapes  by  heavy  bandage  scissors.  In  order  to  get 
firm  adaptation  to  the  septum  it  is  always  well  to  first  introduce 
one  or  two  pieces  of  tissue  3-16  x  2  inches  long  under  the  inferior 
turbinate  and  push  them  upward  with  a  fiat  applicator  against 
the  external  Avail  of  the  meatus  before  putting  the  one.  two  or 
three  flat  splints  into  the  nostril.  The  width  of  the  long  splints 
is  limited  by  the  long  axis  of  the  nostril  and  the  length  varies  as 
to  the  location  of  the  bleeding.  Packing  the  nose  with  Bernay 
compressed  sponge  tissue  is  an  art.  the  success  of  which  depends 
upon  the  skill  and  dexterity  of  the  operator.  Personally  I  con- 
sider the  method  a  much  better  one  than  the  interior  pack,  where 
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Bellocq's  cannula  is  employed  to  pass  a  string  through  the  nose 

t<>  the  throat  and  drag  back  the  plug  thereto  attached,  which 
causes  such  untold  agony  to  the  patient  and  ends  sit  often  in 
otitis  media.  Simpson's  splints  of  this  material  are  convenient. 
but  one  should  always  shape  the  splints  to  the  location  of  the 
injury  and  never  leave  it  in  any  longer  than  is  necessary  to  com- 
press the  bleeding  locality.  In  two  cases  of  uncontrollable  bleed- 
ing from  the  inferior  turbinate  posteriority — one  of  spontaneous 
origin  due  to  angiomatous  vessels  in  a  youth  of  twenty-five  years, 
who  was  seen  by  me  in  consultation  with  Dr.  Haskell  of  Bridge- 
port, and  another  case  in  my  own  practice  of  alarming  hemorrhage 
after  operation  on  the  posterior  tip  of  the  inferior  turbinate.  I  re- 
moved the  entire  turbinate.  In  the  former  case  it  was  necessary 
to  do  this  in  order  to  save  the  patient's  life.  On  both  occasions 
T  was  enabled  to  stop  the  bleeding  at  once  by  packing  with  Bernay 
sponge,  introducing  three  strips  2xo  inches  by  ^  inch,  being  care- 
ful not  to  cover  the  Eustachian  orifice.  The  non-operative  case 
had  bled  constantly  for  about  three  days  and  had  been  repeatedly 
packed  posteriority,  by  a  skillful  rhinologist  and  50  cc  of  Horse 
serum  injected  24  hours  before  operating,  but  without  influence 
on  the  bleeding.  The  ease  is  such  an  unusual  and  interesting  one 
that  I  shall  report  it  in  full  on  another  occasion.  I  cite  it  here  as 
illustrating  a  method  to  be  used  as  a  last  resort.  By  a  turbin- 
ectomy  we  are  enabled  to  secure  an  open  field  in  which  to  work  and 
to  pack  the  nostril  in  such  a  way  that  firm  pressure  may  be  ex- 
erted between  two  bony  walls  without  the  interposition  of  a  turbi- 
nate body.  On  the  two  eases  on  which  it  was  practiced  the 
results  were  most  gratifying. 

Another  method  which  is  always  at  hand  to  prevent  greal 
loss  of  blood  from  the  nose,  one  which  I  reported  in  the  New 
York  .Medical  Record  of  1882  p.  401  as  a  means  of  stopping  pul- 
monary hemorrhage,  is  that  of  proximal  ligation  of  the  extremities 
by  means  of  shawl  straps,  rubber  tubing  or  an  Esmarch  bandage, 
being  careful  to  tighten  the  straps  only  enough  to  prevent  the 
venous  return  without  shutting  off  the  arterial  supply.  The 
extremities  may  be  strapped  until  they  become  blue  and  mottled 
and  then  one  at  a  time  the  straps  are  loosened  and  the  blood 
permitted  to  return  to  the  circulation,  when  the  strap  is  again 
tightened   and  another  released  in  turn. 

Pulmonary  hemorrhage  is  often  checked  immediately  by  this 
means,  and  I  have  found  it  efficacious  in  epistaxis  as  well,  the 
sudden  decrease  of  arterial   tension   by  the  imprisonment   of  so 
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greal  an  amounl  of  xenons  blood  in  the  extremities  permits  of 
the  formation  of  a  clol  in  a  Pew  minutes.     [  have  kepi  this  up  for 

hours  and  in  one  case  of  persistent  pulmonary  hemorrhage  for 
several  weeks,  the  patient  becoming  so  dependent  niton  it  that  he 
would  never  go  to  sleep  without  seeing  that  the  straps  were  ad- 
justed  so  they  could  he  tightened  at  a  moment's  notice. 

One  might  go  on  indefinitely  to  describe  the  means  employed 
to  induce  plot  formation  in  the  nose,  such  as  bunches  of  thread, 
gauze  packing  associated  with  many  styptics,  inflated  rubber 
hags,  chicken's  intestines,  etc.,  eaeli  with  its  advocates:  hut  to 
me  the  subject  is  one  which  year  by  year  narrows  itself  down  to 
a  more  surgical  problem,  and  those  of  us  who  have  never  ex- 
perienced the  anxieties  of  a  severe  and  seemingly  uncontrollable 
epistaxis  would  do  well  to  bear  in  mind  that  the  ligation  of 
the  common  carotid  lias  sometimes  been  the  last  resort  of  the 
mosl    competent  rhinologist. 
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DISCUSSION. 

Dr.  Theodore  Corwin,  of  Newark,  N.  J.  I  would  like  to  say  I  have 
used  calcium  chloride  for  over  10  years,  as  a  routine  practice,  with 
most  gratifying  results.  Much  larger  amounts  should  be  given  than 
were  formerly  used;  one  grain  for  each  year  of  age,  in  the  case  of 
children — this  to  be  given  three  times  a  day  for  three  days  prior  to 
operation.  For  adults,  a  single  dose  of  50  to  60  grains  may  be  given 
shortly  before  operating. 


SYPHILITIC  ABSCESS  OF  THE  LARYNX;   REPORT  OF  A 
CASE  AND   EXHIBITION  OF   THE   SPECIMEN. 

By    T.    PASSMORE    BERENS,    M,    D..    New    York.    N.    T. 

This  specimen  is  that  of  a  larynx  which  was  removed  from  a 
man  60  years  of  age,  win*  first  consulted  me  in  December.  1908. 
on  account  of  a  chronic  laryngitis  from  which  he  had  been  suffer- 
ing for  many  years.  Examination  revealed  both  vocal  cords 
reddened  and  slightly  thickened,  but  no  interference  with  their 
movements:  the  uvula  much  elongated  and  ehronic  pharyngitis. 
The  patient  stated  thai  he  bad  been  subject  to  repeated  attacks 
of  hoarseness  for  many  years  and  that  these  had  become  almost 
continuous.  He  gave  a  history  of  excessive  cigarette  smoking. 
He  denied  lues. 

After  a  short  course  of  treatment  with  local  remedies,  he  was 
placed  upon  anti-specific  treatment  with  fair  result.  The  con- 
stant smoking  was  persisted  in,  however.  Early  in  1910, — hav- 
ing suffered  many  relapses, — he  showed  marked  improvement  and 
discontinued  his  visits.  He  returned  in  May,  markedly  worse. 
At  this  time  he  presented  a  swelling  of  the  right  arytenoid  and 
false  cord,  with  a  cauliflower-like  growth  protruding  from  the 
lower  edge  of  the  false  cord.  There  was  marked  fetor  of  the 
breath,  much  muco-purulent  expectoration  and  many  large  bron- 
chial rales.  Examination  of  the  sputum  was  negative  for  tubercle 
bacilli.  The  patient  was  extremely  nervous:  and  I  learned  from 
his  friends  that  he  was  an  opium  eater  and  later  learned  that  he 
ate  from  5  to  15  grains  of  gum  opium  daily.  After  much  per- 
suasion and  many  trials.  I  removed  a  small  portion  of  the  growth 
by  means  of  Schrotter's  tube  forceps.  This  procedure  was  fol- 
lowed by  a  marked  diminution  of  the  swelling  of  the  false  cord 
and  arytenoid.  At  this  time  the  patient  was  seen  by  Dr.  Jona- 
than Wright  in  consultation,  and  he  was  also  under  the  frequent 
observation  of  my  associate.  Dr.  Samuel  McCullagh. 

Dr.  Wright's  report,  dated  July  18.  1910.  was: 

"The  growth  in  the  larynx  has  every  clinical  appearance  of  malig- 
nancy. The  man  is  supposed  to  have  had  syphilis  and  a  year  ago  was 
benefited  by  anti-specific  treatment.  There  is  some  pain  on  pressure 
over  the  right  arytenoid;  the  right  vocal  cord  and  false  cord  are  in- 
volved and  the  swelling  of  these  parts  extends  well  into  the  commissure. 
It  has  an  uneven,  ragged  appearance.     There  is  no  glandular  involve- 
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ment.  The  specimen  removed  endolaryngeally  by  Dr.  Berens  consists 
of  several  pieces  of  epithelium  and  subjacent  connective  tissue.  While 
in  the  epithelial  surface  cells  there  are  some  small  areas  of  atypical 
cells,  there  is  still  no  evidence  upon  which  to  base  a  diagnosis  of 
malignancy.  The  connective  tissue  is  the  site  of  an  inflammation 
evidently  specific  in  character." 

It  was  interesting  and  extremely  puzzling  to  note  the  rapid 
changes  to  which  the  tumefaction  in  the  larynx  was  subject, — 
at  times  the  swelling  of  the  false  cord  and  arytenoid  would  extend 
beyond  the  median  line,  completely  obscuring  a  view  of  the  vocal 
bands,  and  at  other  times  the  right  cord  could  be  plainly  seen. 
There  was  a  rapid  recurrence  of  the  granulations  after  their  first 
removal.  The  man  had  had  so  much  anti-specific  treatment  that 
no  Wasserman  was  made. 

A   second    removal   of   tissue   was   effected,    and   Dr.    Wrighl  's 

report  at  this  time  was  as  follows: 

"In  the  second  specimen  removed  from  the  larynx  of  Mr.  X.,  there 
is  no  further  evidence  of  malignancy  observable." 

The  case  at  this  time  presented  all  the  elements,  both  general 
and  local,  of  malignancy,  excepting  the  microscopical  findings. 
There  was  cachexia,  loss  of  weight  and  enlargement  of  the  glands 
below  the  larynx.  Tie  still  denied  lues,  but  notwithstanding,  was 
dosed  with  mercury  and   iodides. 

Late  in  July  he  had  a  marked  exacerbation  of  his  hoarseness. 
Examination  showed  a  very  edematous  arytenoid  and  marked 
swelling  of  the  false  cord.  This  diminished  rapidly  under  local 
applications  of  adrenalin  and  hot  gargles,  and  in  a  few  days  he 
was  in  such  comparative  comfort  that  he  was  allowed  to  leave 
the  city. 

About  six  weeks  later  he  returned  to  my  office  with  marked 
dyspnoea  and  marked  cyanosis.  Examination  at  this  time  showed 
that  the  whole  right  side  of  his  larynx  was  so  badly  swollen  and 
edematous  as  to  completely  obstruct  any  view.  He  was  at  once 
placed  in  bed  in  the  Manhattan  Eye.  Ear  and  Throat  Hospital. 
where  I  performed  a  tracheotomy  under  mixed  anaesthesia. 
administered  by  Dr.  Gwathmey.  The  condition  of  the  patient 
was  such  that  I  was  obliged  to  work  quickly,  and  I  succeeded  in 
getting  only  a  small  piece  of  the  growth  through  the  tracheotomy 
wound.  The  trachea  was  so  full  of  secretion. — mucopurulent  in 
character. — that  a  satisfactory  view  of  the  interior  of  the  larynx 
could  not  he  obtained.  During  the  operation  an  enlarged  gland 
lying  beneath  tin1  superficial  fascia  was  encountered  and  removed. 
The  patient  did  badly.  During  his  recovery  from  the  anaesthetic 
he  pulled  out  the  tracheotomy  tube  and  great  difficulty  was  expe- 
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rienced  in  replacing  it.  Emphysema  of  the  neck  developed, 
which  spread  rapidly  over  the  torso  and  to  the  arms  aud  leys. 
He  died  six  days  after  the  tracheotomy  of  septic  pneumonia. 

The  larynx  is  before  yon  for  your  inspection.  It  presents  a 
large  abscess  sac  between  the  false  cord  and  the  wing  of  the 
thyroid,  with  erosion  of  the  inner  surface  of  the  cartilage  of  the 
latter.  Dr.  Wright 's  report  on  the  tissue  removed  at  the  time  of 
the  tracheotomy  was  : 

"The  tissue  examined  presents  no  evidence  of  malignant  disease. 
The  epithelium  covering  the  tracheal  pieces  while  somewhat  hyper- 
plastic is  in  no  way  of  a  suggestive  character  as  to  epithelial  diagnosis. 
The  tissue  is  a  granuloma  presenting  much  necrosis  and  fragmentation 
of  nuclei,  and  this  is  of  such  an  extent  that  were  it  of  a  tuberculous 
nature  we  would  certainly  find  some  of  the  classical  evidences  of 
tubercle  in  addition  to  the  necrosis.  There  is  no  definition  to  the  areas 
of  coagulation  necrosis,  no  epithelioid,  no  giant  cells,  no  evidences  at 
repair.  On  the  other  hand  the  tissue  under  the  low  power  looks 
"patchy,"  the  fibrous  walls  of  the  blood  vessels  are  hyperplastic  and 
of  low  grade. 

The  lymph  gland  is  hyperplastic  and  the  blood  vessels  there  also  have 
thickened  walls.  While  it  is  possible  that  in  all  these  pieces  of  tissue 
examined  we  may  have  representatives  of  the  chronic  inflammatory 
tissue  around  an  epithelial  growth,  this  is  exceedingly  improbable. 
Such  a  thing  might  happen  once,  but  not  three  or  four  times:  nor  is 
the  character  of  the  granulomatous  tissue  such  as  to  suggest  such  an 
explanation.  Sarcoma  it  could  hardly  be,  since,  if  that  were  the  case, 
being  of  the  small  round-celled  variety,  the  clinical  history  would  long 
ago  have  revealed  the  malignancy;  nor  does  the  granulomatous  tissue 
histologically  suggest  this  either.  I  see  no  reason  to  believe  that  this 
is  other  than  a  stubborn  case  of  tertiary  syphilis." 

The  case  presents  several  points  of  interest : 

1st.  The  development  of  an  abscess  in  the  larynx  while  under 
Crequent  and  careful  observation. 

2nd.  The  swelling  of  the  false  cord  and  arytenoid  of  course  is 
explained  by  the  presence  of  pus  beneath  the  former,  and  a  sec- 
ondary edema  explains  the  latter. 

3rd.  The  variations  in  appearance  at  different  times  are 
explainable  by  the  probable  bursting  of  the  abscess  sac  into  the 
ventricle  of  the  larynx  and  the  establishing  of  a  minute  fistula 
in  this  region.  This  cannot  be  substantiated,  but  it  seems  rea- 
sonable. 

4th.  The  cauliflower-like  mass  is  explained  in  the  same  way. 
viz. — it  was  the  exuberant  granuloma  growing  from  the  orifice 
of  the  fistula. 

5th.  While  the  cause  was  undoubtedly  syphilitic,  the  positive 
and  persistent  denial  of  infection  clouded  the  diagnosis,  which 
from  appearances  alone  might  readily  have  been  malignant. 
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Dr.  Samuel  McCullagh,  of  New  York  City.  I  had  the  privilege  of 
seeing  this  ease  at  various  times,  at  irregular  intervals  and  under  very 
interesting  phases.  My  own  opinion,  which  I  stuck  to  until  the  last, 
was  that  it  was  a  case  of  malignant  disease  of  larynx.  There  was  no 
doubt  that  the  condition  did  improve  at  first  under  specific  treatment, 
but  I  felt  the  improvement  was  probably  an  improvement  of  the 
inflammation  surrounding  the  malignant  growth,  due  to  local  treat- 
ment and  to  the  fact  that  he  was  taking  better  care  of  himself.  I  did 
not  see  his  larynx  at  last  visit.  I  think  the  pathologic  report  leaves 
no  doubt  of  the  diagnosis  of  the  case. 


CHANCRE  OP  TONSIL  WITH  REPORT  OF  A  CASK. 

By   NORTON   L.    WILSON,   M.    D.,   Elizabeth.   N.   J. 

When  avo  consider  that  .">.'>.()',  of  Rosenquests,  6'  -  of  Stribels, 
.">',  of  Munchheiiners,  3.5$  of  Bulkleys  and  2.2^5  of  Fourniers 
'-.■is.'s  of  extra  genital  chancres  were  of  the  tonsils,  we  are  forced 
to  conclude  that  if  14.4%  of  all  extra  genital  chancres  occur  on 
the  tonsils,  some  of  ns  have  railed  to  recognize  it.  I  am  inclined 
to  think  these  figures  are  a  little  high,  because  some  of  the  cases 
reported  have  been  duplicated.  So  far  as  I  am  able  to  learn 
there  have  been  reported  about  six  thousand  eases  of  extra 
genital  chancre  of  which  about  six  hundred  are  located  upon  the 
tonsils,  that  is  about  Id',  of  non  venereal  chancres  are  located 
upon  the  tonsils.  According  to  Guttman,  Levy  and  others  chancre 
of  the  tonsil  is  five  times  as  prevalent  as  primary  tuberculosis  of 
the  same  organ. 

Cham-re  of  the  tonsil  is  by  no  means  a  common  affection,  and  yet 
it  is  twice  as  common  as  chancre  of  the  tongue.  But  chancre  of 
the  lips,  tongue,  buccal  surfaces  and  tonsil  is  not  so  frequent  that 
it  should  not  have  presented  itself  to  all  of  us. 

So  far  as  I  have  been  able  to  discover  the  only  mention  of 
ehancre  of  the  tonsil  made  before  this  society  is  by  Dr.  Arthur 
G.  Root  in  a  short  paper  with  report  of  a  ease  read  at  the  annual 
meeting  in  Washington  in  1897.  The  following  case  is  of  interesl 
and  is  similar  to  the  cases  reported  by  Chapped.  Evans.  Rhodes, 
Delevan,  Foster.  Thrasher  and  others. 

Mr.  X.  Y.  Z.  Age  33.  Height  5  ft.  S  in.  Weight  185  lbs. 
Salesman.  He  consulted  me  in  the  fall  of  1909.  He  complained 
of  sore  throat  with  difficulty  in  swallowing  and  some  general 
malaise.  No  cough  or  expectoration  except  that  which  arose  from 
the  irritation  of  his  throat. 

Examination  of  the  throat  showed  a  somewhat  large  purplish 
red  tonsil  on  left  side  in  the  centre  of  which  was  a  round  ulceration 
about  one  half  centimetre  in  diameter.  It  was  covered  with  a 
dirty  gray  exudate  which  covered  the  crater  of  the  ulcer  and  ex- 
tended to  its  periphery. 

The  tonsil  was  somewhat  hard  and  unyielding  to  the  sense  of 
touch.  The  submaxillary  and  cervical  glands  on  the  left  side  of 
the  neck  were  slightly  enlarged.  His  temperature  was  99  but 
he  perspired  freely.   After  excluding  tuberculosis,  carcinoma,  and 


390 


NORTON     L.     WILSON. 


Vincent's  angina  I  suspected  we  had  a  chancre  to  deal  with.  An 
examination  of  his  penis  showed  it  to  be  free  from  scars  or  the 
pres<  ace  of  a  chancre,  and  do  rush  could  be  seen  on  face,  body 
or  arms.  After  a  very  careful  interrogation  he  admitted  he  had 
been  kissing  a  woman  of  questionable  character  about  three  weeks 
previously,  and  he  afterwards  learned  she  was  probably 
syphilitic. 

Black  rash  was  prescribed  as  a  gargle  and  an  infra-muscular 
injection  of  salicylate  of  mercury  was  given  him. 

The  patient  was  so  thoroughly  chagrined  at  my  diagnosis,  he 
returned  to  his  family  physician,  who  had  treated  his  throat  for  a 
week  before  1  saw  him.  lie  told  his  physician  what  I  had  said 
and  they  both  agreed  that  1  was  mistaken.  If  the  man  had  not 
been  intelligent  and  suspicioned  I  might  he  correct  in  my  diagnosis 
he  would  have  stuck  to  his  family  physician  and  been  wrecked. 
At  my  suggestion  he  consulted  a  syphilographer  who  had  a 
Wasserman  test  made  which  was  positive.  The  intra-muscular 
injections  of  salicylate  of  mercury  were  continued.  His  throat 
symptoms  disappeared  and  his  general  health  improved.  Tn  the 
fall  of  1910,  he  consulted  me  for  a  diplopia  which  T  found  was 
t\\\i'  to  paresis  of  the  left  superior  oblique  muscle.  This  continued 
until  February  of  1911,  when  I  advised  him  to  try  the  salvarsan 
treatment,  which  he  did  with  the  following  results.  February 
8th.  1911.  He  was  given  an  intra-venous  injection  of  606.  In 
March  the  Wasserman  test  was  plus.  April  6th  the  test  was  plus. 
minus.  April  loth  he  was  given  a  second  intra-venous  injection  of 
salvarsan  and  on  June  the  Wasserman  test  was  slow  negative. 
duly  31st  the  test  showed  one  plus.  The  third  intra-venous  in 
jeetion  of  606  was  given  on  August  7th.  October  18th  Wasserman 
test  was  clean  negative.  November  18th  test  was  clean  negative, 
lie  took  small  doses  of  mercury  protoiodide  following  each  in- 
jection. My  object  in  reporting  this  ease  is  threefold.  First,  to 
keep  in  our  minds  the  fact  that  chancre  of  the  tonsil  exists  and 
we  must  be  prepared  to  make  a  diagnosis. 

S<  eond,  that  primary  extra-genital  chancre  is  not  always  dwr 
to  bestial  practices,  but  is  contracted  by  the  innocent,  and  we 
must  warn  our  patients  of  the  contagiousness  id'  this  disease. 

Third,  the  liberal  injection  of  salicylate  of  mercury  did  not  ward 
off  a  paresis  of  an  eye  muscle,  and  the  demonstration  of  the  utter 
nselessness  of  the  salvarsan  treatment  unless  subsequent  blood 
tests  are  made  to  ascertain  whether  or  not  our  patient  is  free  from 
the  disease. 


THE   CHORUS   GIRL'S  VOCAL  TROUBLES. 

By   CHARLES    PREVOST   GRAYSON,   M.    D..    Philadelphia.   Pa. 

I  think  it  not  unlikely  that  many  of  you  are  surprised  and 
perhaps  puzzled  that  I  should  take  the  chorus  girl  and  any  of  her 
troubles  seriously.  I  know  it  is  hut  seldom  that  she  is  made  the 
subject  of  anything  but  jest,  the  target  of  cheap  and  too  often 
coarse  wit.  and  that  anything  in  the  way  of  serious  and  sympa- 
thetic consideration  is  rarely  given  her.  When  we  are  consulted 
by  the  great  artists  of  the  lyric  world,  those  who  have  had  every 
educational  advantage  and  whose  throats  are  jealously  guarded 
against  every  injurious  influence,  we  are  apt  to  he  prodigal  of 
our  professional  skill  and  our  personal  solicitude.  We  spare 
ourselves  neither  time  nor  thought  nor  trouble  that  may  prove  of 
service  to  them,  and  yet  when  this  humble  member  of  the  same 
profession,  the  poor,  inglorious  girl  of  the  chorus,  ventures  to 
enter  our  waiting-rooms,  there  are  some  of  us.  I  fear,  who  are 
inclined  to  treat  her  more  as  a  worthless  derelict  than  as  one  who 
is  deserving  of  our  scientific  interest  and  our  conscientious  care. 
1  do  not  deny  that  she  may  be  frequently  responsible,  through 
yielding  to  her  social  and  convivial  instincts,  for  much  of  her 
vocal  failure,  but.  in  spite  of  this.  I  cannot  say  with  too  much 
emphasis  that  of  all  the  men  and  women  who  sing  or  play  for  a 
living,  there  is  none  who  appeals  so  strongly  to  my  compassion 
and  even  to  my  humanity  as  the  chorus  girl.  We  all  of  us.  no 
doubt,  are  perfectly  willing  to  agree  with  the  singing  master 
that  from  an  elevated  musical  view-point,  she  is  vocally  the 
exponent  of  all  that  is  technically  incorrect  and  inartistic,  a  piti- 
ful and  painful  burlesque  of  the  divine  art  of  singing,  and  yet 
from  the  more  comprehensive  and  what  should  lie  the  more  char- 
itable point  of  view  of  the  laryngologist  we  can  nevertheless 
maintain  that  she  is  in  reality  the  unfortunate  victim  of  an  unedu- 
cated and  unrefined  public  that  cares  more  for  facial  and  cor- 
poreal than  for  vocal  beauty,  a  public  that  would  turn  flashing 
eyes  upon  Venus  but  dull,  unappreciative  ears  to  Euterpe,  a 
public,  in  fact,  that  in  so  far  as  the  singing  voice  is  concerned. 
is  much  more  deeply  impressed  by  an  ear-splitting  volume  than  by 
a  pure  and  mellow  quality  of  tone.  If  any  premium  were  placed 
upon  the  voice  of  the  chorus  girl,  if  it  were  regarded  as  a   vain- 
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able  asset,  it  would  be  in  all  probability  not  only  carefully 
trained  but  carefully  protected,  but  what  is  the  discouraging 
truth?  I  think  it  very  likely  that  of  the  fifteen  or  twenty  dollars 
a  week  that  she  receives  the  relative  value  of  her  voice  would  be 
quoted  at  about  two  dollars,  and  yet,  poorly  remunerated  and 
eared  for  as  she  is,  it  is  she  who  in  the  preparation  and  produc- 
tion of  one  of  these  so-called  musical  comedies,  from  the  very 
first  rehearsal  bears  the  brunt  of  the  work.  For  three  or  four  or 
more  weeks  from  nine  in  the  morning  until  very  often  long  after 
midnight,  with  hut  brief  intervals  for  a  hasty  meal,  she  is  under 
the  lash  of  the  stage  manager's  tongue.  She  usually  learns  and 
sings  her  music  wholly  by  ear  and  consequently  fatigues  her 
voice  unnecessarily  by  having  to  go  over  her  choruses  many  more 
limes  than  would  he  required  if  she  were  anything  of  a  reader. 
She  practises  "starts"  at  the  stroke  of  the  conductor's  baton  just 
as  the  sprinter  practises  them  at  the  crack  of  the  pistol.  Few  of 
these  girls  know  enough  to  keep  themselves  in  good  general  con- 
dition and  therefor*1  the  end  of  an  hour's  work  in  dancing  and 
ambling  their  way  up  and  down  and  across  the  stage  finds  them 
with  tired  hearts  and  wet  skins.  The  frequent  calls  for  quick 
changes  of  costume  send  them  to  a  dressing-room  that  is  usually 
many  degrees  cooler  than  they  are,  and  even  if  it  is  not,  its  atmos- 
phere is  laden  with  talcum  powder  and  the  odors  and  dust  left 
by  hundreds  of  other  chorus  girls  upon  many  of  whom  perhaps 
the  curtain  has  long  ago  fallen  for  the  last  time.  These  are  but 
a  few  of  the  physical  and  hygienic  hardships  with  which  this 
poor  girl  has  to  struggle,  and  although  they  are  bad  enough  in 
the  larger  cities,  yet  they  become  even  worse  when  the  show  has 
lost  its  drawing  power  in  these  and  it  goes  "on  the  road"  with 
its  "one  night  stands,"  traveling  night  after  night  in  our  impos- 
sible sleeping  cars,  playing  at  theatres  that,  from  a  sanitary 
standpoint,  are  scarcely  comparable  with  the  well  appointed 
modern  stable,  stopping  at  cheap  and  uncleanly  boarding-houses, 
exposed  to  all  sorts  of  weather  and  to  but  one  sort  of  food — 
the  worst. 

I  am  very  much  afraid  that  you  will  regard  all  this  as  an 
unnecessarily  long  and  pathetic  introduction  to  my  paper,  but  I 
think  that  what  I  have  said  at  such  length  may  he  justly  classi- 
lied  under  the  head  of  causation,  and  having  been  reminded  of 
these  ('nets.  I  ask  you  if  it  is  not  surprising,  not  that  many  of 
these  young  women  come  to  us  with  seriously  damaged  throats, 
hut  rather  that  all  of  them  do  not  frequently  need  our  help  and 
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protective  guidance.'  I  need  scarcely  enumerate  the  inevitable 
effects  of  such  a  life  upon  so  delicate  and  sensitive  an  organ  as 
the  larynx,  but  that  the  large  majority  of  them  suffer  at  least 
from  a  more  or  less  pronounced  chronic  laryngitis  almost  goes 
without  saying.  Even  if  there  were  no  other  predisposing  or 
exciting  causative  factors,  the  almost  universal  ignorance  among 
them  as  to  both  the  principles  and  practice  of  correct  tone  pro- 
duction would  be  sufficient  of  itself  to  gradually  establish  this 
simple  laryngeal  catarrh.  And  once  provided  with  this  patho- 
logic bridge  between  health  and  disease,  the  other  morbid  events 
are  apt  to  cross  it  in  quick  succession.  It  is  but  the  epiestion  of 
a.  short  time  when  the  catarrhal  hyperemia,  instead  of  remaining 
limited  to  the  surface,  shall  pass  to  the  deeper  sub-mucous  tissues 
Coineidently  the  vocal  cords  become  thickened,  they  lose  the  sharp. 
straight  edge  of  health  and  in  its  stead  we  find  one  that  is 
broader  and  at  times  almost  tinted  in  its  appearance  because  of 
the  slight  infiltration  upon  its  upper  and  under  surfaces.  Cer- 
tainly it  is  bad  enough  even  to  talk  with  a  larynx  in  this  condi- 
tion, but  to  sing  or.  to  be  accurate,  to  try  to  sing,  is  simply  to 
unite  further  disaster,  and  this  speedily  takes  form  in  the 
involvement  of  certain  muscles — first,  the  delicate  tensors,  the 
internal  and  external  thyroarytenoids.  Purity  and  brightness 
of  tone  have  probably  long  since  been  lost,  but  now  the  voice 
begins  to  weaken,  its  compass  is  curtailed,  certainty  of  intona- 
tion fails  and  before  long  at  some  morning  rehearsal  the  sharp 
rap  of  the  conductor's  stick  is  heard,  the  chorus  halts  and  the 
girl  is  brusquely  told  that  she  is  singing  ''off  key."  If  she  has 
been  in  the  front  row  she  soon  moves  to  the  rear  and  a  fresher 
voice  takes  the  place  of  hers.  Of  course,  no  life  is  without  its 
great  or  little  tragedies,  but,  however,  trivial  and  insignificant 
this  one  may  seem  to  us.  to  the  girl  herself  it  means  the  blasting 
of  all  her  hopes.  Her  ambitious  dreams  of  some  day  singing  a 
principal  part,  of  having  her  name  featured  in  the  show  bills,  of 
becoming  perhaps  a  prima  donna  of  stellar  radiance  dictating  to 
eager  managers  her  own  terms,  all  these  vanish  into  thin  air  and 
she  knows  that  she  has  fallen,  like  Wolsey,  never  to  rise  again. 
It  will  require  but  a  few  additional  words  to  describe  the  final 
collapse  of  her  singing  voice  and  in  all  likelihood  the  termination 
of  her  stage  career.  She  goes  on  for  a  little  time  longer  perpe- 
trating the  few  notes  of  her  chest  or  middle  registers  that  still 
remain  to  her.  ami  then  the  cricothyroid  and  arytenoideus 
muscles  abandon  the  struggle  and  go  down  in  the  general  ruin. 
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the  air  waste  between  the  unapproximated  cords  increases,  the 
secretory  disturbance  within  the  larynx  provokes  frequent 
hemming  and  an  occasional  dry  cough,  and  finally,  some  night 
after  the  performance,  the  tender  hearted  stage  manager  calls  her 
aside  and  tells  her  that  she  is  really  too  good  for  his  show  and 
that,  though  he  hates  to  let  her  go,  he  can't  conscientiously  keep 
her  out  of  grand  opera  any  longer.  However  hopeless,  at  first 
view,  the  treatment  of  this  type  of  under-trained  and  over- 
worked throat  may  seem,  yet  if  our  patient  be  intelligent  and 
clever  enough,  and  few  of  them  are  not,  to  cooperate  with  us  as 
far  as  she  is  able,  a  very  great  deal  may  he  accomplished  in 
retarding  or  even  arresting  the  failure  of  her  vocal  powers. 
Whether  early  or  late  in  the  course  of  the  catarrhal  process, 
laryngeal  rest  is  the  most  important  aid  to  cure.  The  "silence 
treatment"  that  is  of  such  invaluable  assistance  in  the  control  of 
tuberculous  laryngitis,  would  be  of  even  greater  efficiency  in 
relieving  the  chorus  girl  type  of  laryngeal  catarrh,  but,  unfor- 
tunately, it  is  seldom  practicable.  Most  of  these  girls  enter  the 
(horns  not  for  the  sake  of  diversion,  but  as  a  means  of  subsist- 
ence, and  therefore  a  six  weeks  or  two  months  rest  in  the  middle 
of  their  season  would  be  as  impossible  a  luxury  as  a  Winter  on 
the  Nile.  Usually  the  nearest  approach  to  physiologic  rest  that 
we  can  obtain  is  to  have  her  renounce  altogether  the  conversa- 
tional use  of  her  voice  and  to  take  advantage  of  every  possible 
opportunity  to  spare  her  singing  voice.  If  the  score  calls  for 
notes  beyond  her  easy  reach  she  must  avoid  or.  to  adopt  her  own 
expression,  "fake"  them.  In  other  words,  her  singing  must  be 
as  pantomimic  as  possible,  and  if  in  this  way  she  conscientiously 
shirks  the  vocal  work  that  is  expected  of  her.  the  good  effects  of 
our  direct  treatment  of  her  throat  will  be  much  more  completely 
and  quickly  secured.  If  there  be  one  thing  that  should  distin- 
guish the  direct  or  local  treatment  of  the  singer's  throat,  it  should 
be.  I  think,  its  gentleness  and  simplicity.  It  surely  must  lie  very 
seldom  that  there  can  lie  either  occasion  or  excuse  for  the  adop- 
tion of  such  vigorous  measures  as  might  be  perfectly  legitimate 
in  the  catarrhal  throat  of  the  alcoholic,  of  the  plethoric  gour- 
mand, or  that  of  the  yelping  stock-broker.  And  if.  incidentally, 
T  should  venture  to  criticise  anything,  it  would  be  the  anything 
hut  exceptional  employment  of  cocaine  and  the  suprarenal  prepa- 
rations in  the  vocalist's  larynx.  And  speaking  of  cocaine,  I 
invariably  caution  these  patients  against  resorting  to  any  of 
those  worse  than  useless  medical  beverages  such  as  Yin  Mariani 
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and  its  many  imitations.  So  far  from  being  in  any  sense  gen- 
uine tonics,  they  arc  in  reality,  nothing  but  goading  spurs  to  a 
grOup  of  already  jaded  nerves  and  muscles,  and  if  they  be  used 
in  any  quantity  they  are  certain  to  increase  the  vascular  relaxa- 
tion and  engorgement  that  we  are  endeavoring  to  overcome.  It 
is  also  because  of  this  catarrhal  hyperemia  and  the  mild  degree 
of  tissue  infiltration  associated  with  it.  that  I  am  apt  to  defer 
until  late  in  the  treatment,  if  indeed  I  resort  to  them  at  all.  the 
use  of  electricity  and  strychnine.  Although  these  remedies  may 
be  of  some  moderate  value  in  promoting  restoration  of  function 
after  tin'  catarrhal  process  has  been  arrested,  yet  if  employed 
before  this  has  been  accomplished  I  think  that  their  effect  is  to 
delay  rather  than  to  hasten  its  subsidence. 

I  fear  that  you  will  find  what  I  have  to  say  concerning  the 
local  treatment  of  these  cases  rather  commonplace  and  perhaps 
disappointing,  for  I  tell  you  frankly  that  I  have  discovered  noth- 
ing of  magical  curative  power  either  in  the  form  of  a  single  remedy 
or  of  any  combination  of  remedies.  Tt  stands  to  reason  that  the 
slowly  developed  vocal  fag  such  as  we  encounter  in  the  overtaxed 
'•horns  girl  is  not  to  be  quickly  overcome  by  any  medical  coup  de 
theatre.  It  is  upon  the  simple  astringents  that  we  must  depend  to 
check  the  progress  of  the  catarrh  and  to  remove  its  effects,  and  while 
I  have  no  doubt  that  in  .judicious  hands  a  number  of  them  may 
prove  efficient,  yet  of  all  those  that  I  have  tested  I  give  my  prefer- 
ence to  such  very  simple  ones  as  alum  and  chloride  of  zinc,  the  alum 
in  an  atomized  2  or  -\!  per  cent,  solution,  the  zinc  in  a  1  or  2  per 
cent,  solution,  used  either  as  a  spray  or  upon  the  applicator.  I 
suppose  there  are  plenty  of  atomizers  that  will  answer  the  purpose 
more  or  less  well,  but  to  me  the  Burgess  with  its  long  and  smooth 
tip  and  its  finely  dh  ided  spray  has  proved  the  most  satisfactory. 
I  find  that  it  enables  me  to  medicate  the  larynx  most  thoroughly 
and  with  the  least  provocation  to  glottic  spasm  and  cough.  The 
removal  of  any  catarrhal  or  other  pathological  condition  of  the 
nose,  pharynx  or  mouth  is  so  obviously  essential  to  the  successful 
treatment  of  the  larynx  that  I  mention  it  only  to  prevent  any  sus- 
picion that  1  am  not  fully  conscious  of  its  importance.  And  one 
other  thing  that  might  also  go  without  saying  is  that  in  view  of 
the  daily  and  nightly  strain  to  which  the  chorus  girl's  throat  is  sub- 
jected, the  more  frequently  this  strain  is  antidoted  by  treatment 
the  more  rapid  and  continuous  will  be  her  progress  towards  cure. 
May  I  say  a  final  word  about  the  use  and  abuse  of  the  lozenge? 
The  very  frequent  abuse  of  this  convenient  and  often  valuable  form 
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of  medication,  is  largely  due  to  the  Pad  that  the  selection  of  the 
lozenge  is  so  commonly  left  to  the  judgment  of  the  scries  of 
apothecaries'  clerks  whom  the  girl  consults  during  her  travels.  In 
the  course  of  a  season's  tour  her  throat  and  stomach  are  apt  to  be 
harassed  by  a  number  and  variety  of  therapeutic  absurdities  in 
lozenge  form  that  would  permanently  disable  those  of  anything  but 
a  human  being.  It  is  uothing  less  than  appalling  to  read  the  formu- 
lae of  some  of  these  past  iles  and  troches  and  lozenges  thai  are  made 
and  exploited  by  the  manufacturing  chemists.  Probably  most  of 
i  hem  contain  opium  in  some  of  its  forms,  codeine,  cocaine,  lactuea- 
i-ii i'ii  or  hyoscyamus,  and  many  of  them  are  made  up  with  a  base 
of  sweetened  gum  or  a  fruit  paste  that  in  any  quantity  is  almost 
certain  to  provoke  more  or  less  gastric  disturbance.  Without 
dwelling  upon  the  equally  silly  and  objectionable  features  of  these 
grotesque  combinations.  1  would  only  suggest  that  simplicity  is 
just  as  desirable  here  as  in  our  direct  treatment  of  the  larynx. 

In  half  explanation  and  apology  for  having  wearied  you  with  so 
long  a  discourse  on  the  wrecking  and  rescue  of  the  chorus  girl's 
larynx.  1  venture  to  say  in  conclusion  that  much  of  what  1  have 
said  of  her  and  her  vocal  troubles  may  be  fittingly  applied  to 
thousands  of  clamorous  amateur  vocalists  who  are  as  grievously 
ignorant  of  the  art  of  singing  as  she  herself.  They  are  daily 
inflicting  irreparable  injury  upon  their  throats  by  sacrificing  tone 
beauty  to  volume,  and  faultless  technique  to  extent  of  compass. 
The  same  Fundamental  principles  of  preventive  management  and 
curative  treatment  are  applicable  to  all  types  of  laryngeal  catarrh 
(]\\o  to  imperfect  tone  production.  The  chorus  girl  represents  but 
one  of  them,  and  the  only  hope  for  her  vocal  salvation  will  depend 
upon  her  saving  as  much  as  she  can  of  her  scanty  wages  and  em- 
bracing every  opportunity  for  study  under  competent  masters. 

DISCUSSION. 

Dr.  Talbert  K.  Chambers,  Jersey  City,  N.  J.  In  relation  to  the  local 
treatment  of  these  people,  I  recall  an  instance  in  which  one  of  the 
principals  of  a  company  consulted  a  laryngologist  because  of  some 
vocal  disability.  Previous  experience  of  the  effects  of  silver  nitrate 
led  him  to  ask  the  specialist  not  to  use  it,  but  the  request  was  disre- 
garded and.  as  a  seemingly  direct  consequence  .the  disorder  was  so 
intensified  that  he  was  unable  to  resume  his  work  for  several  weeks. 
It  is  my  own  opinion  that  no  treatment  at  all  would  show  better  judg- 
ment than  the  employment  of  anything  of  an  irritating  nature. 

Dr.  G.  Hudson  Makuen,  Philadelphia,  Pa.  From  what  I  gather  from 
his  paper  and  from  my  own  experience,  we,  as  laryngologists,  can  do 
very  little  for  the  chorus  girl.  The  trouble  is  deeper  than  we  can 
reach,    and    as   Dr.    Grayson    stated,    it    goes   back    to    scientific    voice 
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practice  and  the  right  sort  of  training.  These  girls  should  be  taught 
that  they  ought  not  to  subject  their  voices  to  strain  of  any  sort  without 
the  right  preparation,  and  if  Dr.  Grayson  could  establish  the  treatment 
he  has  suggested,  namely,  silence  on  the  part  of  the  chorus  girl,  per- 
sonally it  would  give  me  a  great  deal  of  pleasure. 

Dr.  Grayson,  in  closing.  I  have  nothing  to  add  to  what  I  have  al- 
ready said  of  the  treatment  of  the  chorus  girl's  throat,  but  the  incident 
that  has  been  related  concerning  the  unfortunate  effects  of  silver  nitrate 
lends  opportune  emphasis  to  my  contention  that  mild  methods  are  as 
a  rule  much  to  be  preferred  to  vigorous  ones. 


REPORT  OF  TWO  CASKS  OF  BRAIN  ABSCESS;  OPERATION  ; 

RECOVERY. 

By    EDWARD    BRADFORD   DENCH,   M.    D.,   New   York,   N.    Y. 

The  following  two  cases  of  brain  abscess,  which  I  report,  pre- 
sented somewhat  unusual  symptoms,  and  may  therefore  perhaps 
warrant  a  rather  complete  citation. 

The  first  patient  was  a  girl,  aged  16,  who  came  to  the  New 
York  Eye  and  Ear  Infirmary  on  Sept.  10th.  1911,  with  a  history 
of  having  had  a  purulenl  discharge  from  the  left  ear  for  four 
years.  This  chronic  suppuration  was  the  sequel  of  an  acute 
otitis  media,  occurring  four  years  previously.  On  admission  to 
the  hospital  the  patient  complained  of  considerable  general  head- 
ache as  well  as  pain  referred  to  the  left  ear  and  mastoid.  There 
was  some  mastoid  tenderness.  The  patient  had  felt  dizzy  for  two 
weeks  before  admission  to  the  hospital.  There  had  been  no  nau- 
sea or  vomiting:  Owing  to  the  history  of  chronic  discharge,  a 
complete  radical  operation  was  performed.  The  dura  was  found 
exposed  by  the  disease  over  an  area  about  three-quarters  of  an 
inch  in  diameter,  corresponding  to  the  roof  of  the  tympanum  and 
the  adjacent  portion  of  the  antrum.  The  dura  was  thickened, 
and  of  a  dull  red  color.  As  the  patient  had  been  in  the  hospital 
only  twenty-four  hours  prior  to  operation,  it  was  decided  to 
elose  flic  posterior  wound  after  the  formation  of  a  large 
auricular  flap,  and  allow  the  radical  cavity  to  heal  by  granula- 
tion. At  the  time  of  admission,  the  patient's  temperature  was 
between  100°  and  101°.  After  the  operation  the  temperature 
did  not  fall,  and  the  patient  complained  of  severe  headache. 
There  was  also  persistent  nausea  and  vomiting  following  the 
operation.  The  nausea  and  vomiting  were  not  severe  enough 
to  attract  special  attention  and  were  attributed  to  the  effect  of 
the  anaesthetic.  The  patient's  headache,  however,  continued, 
and  was.  if  anything,  more  severe  than  prior  to  operation.  These 
symptoms  continued  for  three  days.  On  the  fourth  day  after 
operation,  my  attention  was  called  to  the  condition  of  the  patient. 
She  appeared  dull  and  stupid,  but  was  easily  roused  if  spoken  to. 
Shi'  complained  of  severe  headache  and  of  nausea.  When  aroused 
she  Avas  restless,  and  wished  to  get  out  of  bed  and  walk  about. 
There  was  no  rigidity  of  the  neck,  no  Babinski,  and  the  power  in 
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the  upper  and  lower  extremities  was  normal.  The  pulse  had  been 
gradually  becoming  slower  and  slower,  until  on  the  fourth  day 
after  the  operation,  when  I  made  a  careful  examination  of  the 
patient,  it  varied  between  48  and  50.  The  patient  was  then  ex- 
amined for  aphasia,  and  was  found  to  present  the  characteristic 
symptom  of  "word"  blindness.  Objects  shown  her  could  not  be 
named,  although  she  was  able  to  tell  the  use  to  which  objects  pre- 
sented to  her  were  put.  When  shown  a  key.  she  said,  "1  forgel 
the  name. — something  to  unlock  the  door  with.'7  A  cigar  was 
"something  to  smoke." 

The  blood  count  showed  a  leucocytosis  of  11.800  and  a  poly- 
morphonuclear count  of  78.6%.  An  ophthalmoscopic  examina- 
tion revealed  a  beginning  choked  disc  upon  the  left  side  and 
slighl  congestion  of  the  fundus  oculi,  upon  the  right  side.  Imme- 
diate operation  was  performed,  and  consisted  in  extending  the 
previous  incision  forward  and  upward,  so  that  a  considerable 
portion  of  the  squamous  plate  of  the  temporal  bone  was  exposed. 
By  means  of  the  rongeur  forceps  the  original  opening-  in  the  bone 
was  enlarged  so  that  the  dura  was  exposed  over  an  area  about 
the  size  of  a  silver  dollar,  the  original  dural  exposure  occupying 
a  position  about  the  centre  of  this  enlarged  dural  exposure.  The 
dura  was  then  incised  by  means  of  a  sharp  knife,  and  a  director 
passed  upward  and  forward  into  the  temporo-sphenoidal  lobe. 
About  three  ounces  of  foul  pus  were  evacuated  from  the  tempero- 
sphenoidal  lobe.  In  evaeuting  the  abscess,  as  soon  as  pus  was 
found  by  the  director,  a  narrow  retractor  was  passed  along  the 
director  and  traction  forward  was  made.  A  second  retractor  was 
then  passed  along  the  first,  and  traction  was  made  upward  and 
backward,  thus  permitting  a  fairly  free  view  of  the  abscess  cavity. 
Care  was  taken  to  allow  the  pus  to  How  very  slowly,  in  order  not 
to  change  the  intracranial  pressure  too  rapidly.  After  the  ab- 
scess cavity  had  been  thoroughly  evacuated,  a  cigarette  drain  of 
iodoform  gauze  was  introduced  into  the  abscess  cavity  in  the 
brain,  the  surrounding  dura  covered  with  iodoform  gauze,  and  the 
usual  dressing  applied.  The  wound  was  dressed  daily,  and  for  a 
number  of  days,  upon  the  removal  of  the  drain,  considerable  pus 
was  found  to  have  accumulated  within  the  abscess  cavity.  The 
quantity  of  pus  became  rapidly  less,  and  in  the  course  of  about 
ten  days,  the  cigarette  drain  was  removed,  and  a  strip  of  folded 
rubber  tissue  was  carried  to  the  bottom  of  the  abscess  cavity  at 
each  dressing.  This  seemed  to  afford  perfect  drainage.  Grad- 
ually the  abscess  cavity  became  smaller  and  smaller,  and  finally 
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was  completely  obliterated.  The  aphasia  began  to  disappear  im- 
mediately after  the  evacuation  of  the  abscess,  and  had  disap- 
peared entirely  between  two  and  three  weeks  after  the  operation. 
During  this  period,  it  was  interesting  to  follow  the  improvement 
in  the  aphasia.  Whenever  drainage  had  not  been  perfect,  the 
aphasic  symptoms  returned  with  more  or  less  severity,  but  were 
always  relieved  by  dressing.  The  patient  has  made  a  perfect  re- 
eovery,  and  the  middle-ear  cavity  is  dry. 

The  second  case  was  that  of  a  woman,  aged  38,  who  came  under 
my  observation  with  the  following  history :  Three  weeks  before, 
she  had  pain  in  the  left  ear.  and  the  left  ear  began  to  discharge. 
At  the  time  that  she  came  under  observation  there  was  severe 
pain  over  the  entire  left  side  of  the  head,  facial  paralysis  upon 
the  left  side,  tenderness  over  the  left  mastoid,  and  some  fluctua- 
tion behind  the  ear.  The  patient  was  syphilitic.  Upon  operation 
the  mastoid  was  found  to  be  completely  destroyed.  The  dura  was 
exposed  in  the  middle  cranial  fossa,  over  an  area  about  an  inch 
and  a  half  in  length  and  fully  an  inch  in  width.  The  mastoid 
involvement  was  very  extensive,  both  the  tip  cells  and  the 
zygomatic  cells  being  completely  broken  down.  The  mastoid  in- 
volvement was  rather  peculiar,  in  that  very  little  fluid  pus  was 
present.  The  entire  bone  was  waxy  in  consistency,  and  broke 
down  easily  under  the  gouge1  and  rongeur  forceps.  Owing  to  the 
syphilitic  history  in  the  case  and  the  character  of  the  bone,  I  did 
a  complete  mastoid  operation,  taking  away  a  part  of  the  posterior 
wall  of  the  canal.  At  the  time  of  the  primary  operation  I  pur- 
posely did  not  remove  all  involved  bone,  as  I  thought  that  possibly 
anti-syphilitic  treatment  might  cause  a  certain  amount  of  repair 
in  the  osseous  tissue  not  too  greatly  involved.  The  patient  was 
put  upon  large  doses  of  iodide  of  potassium,  and  later  upon 
hypodermatic  injections  of  mercury.  Under  anti-syphilitic  treat- 
ment the  wound  seemed  to  improve  considerably.  One  month 
after  operation  there  was  still  considerable  necrosed  bone  in  the 
region  of  the  facial  ridge  and  in  the  tympanic  roof.  The  dura 
over  the  tympanic  roof  appeared  necrosed.  Cautiously  probing 
in  this  region  by  means  of  the  director,  the  instrument  entered  a 
cavity  in  the  tempero-sphenoidal  lobe.  This  cavity  was  fully  an 
inch  in  depth  and  three-quarters  of  an  inch  in  transverse  diam- 
eter. The  Avails  of  the  abscess  cavity  were  firm  in  every  direc- 
tion. The  cavity  was  packed  with  iodoform  gauze,  all  carious 
bone  was  removed,  a  radical  operation  being  done  and  the  typical 
meatal  flap  was  formed;  the  operation  was  completed  with  the 
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usual  dressing.  The  abscess  cavity  has  gradually  contracted 
until,  at  the  present  time,  (one  and  a  half  months  after  the  second 
operation),  it  is  practically  obliterated. 

This  ease  is  of  interest  from  the  fact  that  here  we  had  developed 
in  the  tempero-sphenoidal  lobe  an  abscess  fully  as  large  as  a 
pigeon's  egg,  and  j^et  the  patient  presented  absolutely  no  symp- 
toms of  cerebral  abscess.  The  pulse  was  normal  in  frequency, 
there  was  no  headache,  no  aphasia,  no  nausea  or  vomiting.  There 
had  been  from  time  to  time  slight  elevations  of  temperature, — one 
elevation  of  102°  having  occurred  just  prior  to  the  discovery  of 
the  abscess. 

My  own  impression  is  that,  in  this  instance,  there  was  probably 
a  superficial  gumma  in  the  brain,  and  the  abscess  was  due  to  the 
breaking  down  of  the  gummatous  deposit.  It  seems  curious,  how- 
ever, that  this  should  have  occurred  during  the  course  of  active 
anti-syphilitic  medication.  The  absence  also  of  all  symptoms 
tending  to  call  attention  to  the  presence  of  the  abscess,  and  its 
almost  accidental  discovery  at  the  time  of  dressing,  makes  the 
ease  worthy  of  report. 

DISCUSSION. 

Dr.  Seymour  Oppenheimer,  New  York  City.  I  should  like  to  report 
a  case  which  I  have  under  observation  at  the  present  time,  in  which 

1  was  not  so  fortunate  as  to  have  a  left-handed  lesion,  in  which  the 
diagnosis  is  always  so  much  easier.  There  was  a  general  absence  of 
all  but  one  symptom  which  determined  the  necessity  for  operation. 
The  case  was  that  of  a  woman  thirty  years  of  age,  who  was  operated 
upon  for  acute  mastoiditis.  The  infection  at  the  time  was  not  of  a 
violent  type.  She  complained  of  considerable  lateralized  headache 
but  nothing  to  that  degree  which  rendered  it  advisable  to  expose  the 
dura.  Following  the  operation,  the  patient's  temperature  remained 
very  close  to  normal  for  two  or  three  days  and  then  came  to  normal. 
She  complained  of  considerable  headache  after  the  operation,  and 
having  satisfied  ourselves  by  observation  for  two  weeks  that  she  was 
not  of  a  type  to  complain  so  severely  of  headache  unnecessarily  we 
opened  the  wound  to  explore  the  dura.  The  temperature  was  normal. 
She  had  no  choked  disk.  It  being  a  right-handed  lesion,  of  course,  we 
had  none  of  the  symptoms  of  aphasia  to  guide  us.  It  was  our  im- 
pression that  there  was  a  localized  pachymeningitis  over  the  tegmen. 
Exposure  of  the  dura  over  the  roof  of  the  middle  ear  showed  a  very 
slight  pachymeningitis  but  not  sufficient  in  our  minds  to  satisfy  us 
that  this  was  the  responsible  factor  for  the  headaches.  The  exposed 
brain  did  not  seem  to  bulge;  the  dura  was  incised  and  a  grooved 
director  passed  slightly  upwards  and  forwards  where  it  entered  an 
abscess  cavity  at  a  depth  of   %    of  an  inch  from  the  surface.     About 

2  or  3  drachms  of  pus  was  excavated.  A  drain  was  introduced,  which 
we  were  able  to  remove  at  the  end  of  twelve  days  with  complete 
recovery.  As  to  the  question  of  drainage,  I  think  that  is  the  great 
problem.  It  isn't  so  much  the  finding  of  the  abscess  or  the  operation, 
but  how  to  drain  it.  In  this  case  I  used  first  a  wick  of  gauze  intro- 
duced into  the  abscess  cavity  but  I  was  not  satisfied  with  the  drainage. 
There  was  always  retention  of  pus  at  the  bottom  of  the  abscess  cavity 
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and  I  substituted  for  the  gauze  drain  a  soft  rubber  tube,  which  worked 
satisfactorily.  This  was  removed  each  day  and  carefully  re-introduced. 
At  the  end  of  twelve  days  it  was  removed  altogether.  I  have  observed 
in  a  number  of  cases  that  where  one  does  not  have  a  hernia  following 
a  brain  exploration  after  some  days  it  is  pretty  fair  evidence  that 
drainage  is  taking  place  properly. 

Dr.  John  R.  Page,  New  York  City.  I  would  like  to  speak  of  a  case 
I  operated  on  in  which  nineteen  separate  explorations  were  made 
through  the  dura  through  small  incisions  %  of  an  inch  apart  in  lines 
concentric  with  the  attic  before  the  abscess  was  at  last  located  and 
evacuated,  2  4  altogether,  counting  those  made  upward  over  the  antrum 
and  tympanum, — and  to  say  that  I  do  not  think  that  such  a  prolonged 
and  thorough  exploration  could  have  been  made  through  a  single 
opening  in  the  dura  by  means  of  a  flap  or  otherwise,  without  an  uncon- 
trollable hernia  and  loss  of  the  patient  resulting. 

Dr.  Dench,  in  closing.  If  no  pus  is  found  at  the  time  of  exploration 
of  the  brain,  or  if  we  are  certain  that  a  patient  is  suffering  from  an 
abscess  of  the  brain,  and  have  no  evidence  as  to  the  avenue  of  infec- 
tion,— my  own  plan  is  to  perform  a  decompression  operation  upon  the 
affected  side;  that  is,  to  remove  a  large  area  of  bone  over  the  affected 
tempero-sphenoidal  lobe,  and  in  this  removal  to  include  the  roof  of  the 
tympanum  and  antrum  as  well.  If  no  area  of  diseased  dura  can  be 
found,  I  then  believe  in  making  two  incisions  in  the  dura,  each  one 
about  an  inch  in  length,  crossing  each  other  at  right  angles.  This 
exposes  a  considerable  area  of  cerebral  substance.  Iodoform  gauze 
is  then  packed  between  the  dura  and  the  brain,  so  as  to  obliterate 
completely  the  subdural  space  about  the  area  of  brain  substance  ex- 
posed. Such  an  obliteration  will  occur  in  from  twelve  to  twenty-four 
hours  after  the  packing.  This  procedure  has  a  two-fold  effect;  first, 
it  serves  as  a  decompression  operation,  and  as  the  acute  symptoms 
from  which  these  patients  are  suffering,  are  due  very  largely  to  the 
increased  intracranial  pressure,  the  symptoms  will  be  temporarily  re- 
lieved. Moreover,  a  deeply  situated  collection  of  pus  will  tend  to 
point  in  the  region  of  the  least  resistance,  so  that  an  abscess  which 
may  be  so  deeply  situated  as  to  escape  detection  at  the  time  of  the 
primary  operation,  may,  within  twelve  or  twenty-four  hours  after  the 
decompression,  be  easily  entered  and  successfully  evacuated.  This  sug- 
gestion of  performing  the  brain  abscess  operation  in  two  stages  was, 
I  think,  first  brought  forward  by  Mr.  Ballance,  of  London.  It  was 
mentioned  by  me  after  talking  with  Mr.  Ballance,  in  a  paper  before 
the  American  Otological  Society,  in  1907  (Transactions  of  the  Ameri- 
can Otological  Society,  1907,  p.  496).  In  exploring  the  brain  at  the 
time  of  the  primary  operation,  I  believe  that  a  small  incision,  say  a 
quarter  or  half  an  inch  in  length  through  the  dura,  is  sufficient.  A 
grooved  director  can  then  be  introduced  into  the  brain  substance  in 
various  directions  and,  if  pus  be  found,  the  dural  incision  should  be 
enlarged.  The  opening  in  the  brain  substance  is  also  enlarged  by 
means  of  a  blunt  forceps  carried  along  the  director,  and  the  abscess 
evacuated.  In  case  pus  is  not  found,  however,  through  one  of  these 
small  punctures, — and  these  punctures  may  be  multiple, — the  com- 
pletion of  the  operation  in  the  manner  already  indicated,  with  packing 
off  of  the  subdural  space  and  a  subsequent  further  exploration  of  the 
cerebral  substance,  would  be  the  plan  of  procedure  which  I  should 
advise.  In  a  number  of  cases  coming  under  my  observation,  the 
patients  have  died  in  spite  of  the  fact  that  the  abscess  was  successfully 
evacuated.  These  patients  have  died  because  the  abscess  was  evacuated 
through  perfectly  healthy  dura  and  the  pus  from  the  abscess  infected 
the  subdural  space,  causing  a  general  meningitis.  For  this  reason, 
we  should  always  attempt  to  find  the  avenue  through  which  the  infec- 
tion has  entered,  and  then  drain  the  abscess  along  this  avenue. 
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Surrounding  the  path  of  infection  we  have  an  amalgamation  of  the 
various  coverings  of  the  brain  for  a  considerable  distance,  and  if  the 
incision  through  which  the  abscess  is  drained,  is  made  through  the 
amalgamated  membranes,  general  meningitis  does  not  follow.  I  can 
report,  however,  one  case,  in  which  evacuation  of  an  abscess  was  made 
through  perfectly  healthy  dura  and  a  perfectly  healthy  subdural  space, 
and  yet  recovery  followed. 

Speaking  of  hernia  cerebri,  I  agree  with  Dr.  Oppenheimer,  that  it 
is  ordinarily  a  symptom  of  improper  drainage.  It  must  be  remembered 
that  a  hernia  cerebri  does  not  consist  of  brain  tissue,  but  that  it  is 
composed  almost  entirely  of  granulation  tissue.  It  represents  faulty 
drainage,  exactly  the  same  as  granulation  tissue  about  the  opening  of 
an  abscess  in  any  part  of  the  body.  A  hernia  cerebri  can  be  very 
completely  excised,  and  yet  very  little  brain  tissue  removed. 

I  was  very  much  interested  in  what  Dr.  Eagleton  said  with  reference 
to  probing  of  the  abscess  cavity.  I  have  felt  that  I  have  lost  a  number 
of  cases  by  too  much  meddling.  We  must  remember  that  in  these 
cases  the  patients  are  all  suffering  from  an  increased  intracranial  pres- 
sure. As  soon  as  we  have  opened  the  abscess,  therefore, — and  evacu- 
ated a  certain  amount  of  pus,  we  have  relieved  the  patient,  and  we 
may  rely  upon  nature  to  aid  us  in  our  efforts  in  this  direction.  Too 
much  exploration  of  an  abscess  cavity,  in  the  hope  of  laying  open 
freely  every  nook  and  cranny  of  the  infected  space  is,  I  think,  rather 
of  a  bad  practice.  Rather  open  the  abscess  freely,  insert  a  good  drain, 
and  allow  a  line  of  demarcation  to  form  in  the  brain  substance  which 
will  wall  off  the  diseased  area  from  the  healthy  brain  tissue,  rather 
than  to  explore  the  brain  substance  too  freely,  and  thus  invite  infection 
along  fresh  channels. 

I  was  also  interested  in  the  remarks  on  the  formation  of  a  dural 
flap.  I  have  employed  the  dural  flap  in  some  cases,  but  believe  that 
two  crossed  incisions  in  the  dura  are  better  than  a  curved  incision 
forming  a  dural  flap,  as  in  turning  down  the  dural  flap  we  are  apt  to 
encroach  upon  a  healthy  subdural  space,  and  in  this  way  invite 
infection. 

With  reference  to  crossed  facial  paralysis,  it  has  not  been  present 
in  any  of  my  cases  of  brain  abscess.  I  shall  certainly  observe  future 
cases  very  carefully  with  reference  to  this  symptom. 


SOME  ESSENTIALS  FOR  THE  PROPER  HEALING  OF  THE 
WOUND  CAVITY  FOLLOWING  THE  RADICAL  MASTOID 
OPERATION. 

By  ROBERT  L.   LOUGHRAN,  M.  D.,   New   York,  N.   Y. 

The  object  of  the  radical  operation  is  the  cure  of  a  chronic 
mastoiditis,  the  chief  symptom  of  which  is  an  otorrhoea  which  has 
resisted  conserYative  local  treatment,  or  of  an  exacerbation  of 
such  a  condition.  The  pathological  condition  is  a  necrosis  involv- 
ing the  bony  wall  of  the  middle  ear,  as  well  as  of  the  ossicles,  and 
also  the  antral  wall  and  pneumatic  cells  of  the  mastoid  process, 
for  it  must  be  considered  that  while  the  chief  lesion  producing  the 
otorrhoea  may  be  a  necrosis  of  the  middle  ear  structures,  the 
primary  focus  was  a  simple  mastoiditis  occurring  in  the  mastoid 
cells  and  antrum,  and  that  these  remain  involved  in  a  chronic 
process,  either  as  an  area  of  actual  disease,  or  in  a  state  resulting 
from  it,  a  condition  of  osteosclerosis. 

The  presence  of  mastoid  iiiYolvement  accompanying  an 
otorrhoea,  indicating  a  radical  operation,  and  its  possible  extent, 
cannot  be  determined  without  actual  inspection.  If,  therefore,  the 
operation  is  to  produce  the  best  results,  not  only  must  the  middle 
ear  cavity  be  relieYed  of  its  pathological  condition,  but  the 
mastoid  process  must  be  investigated  for  any  remnant  of  the  in- 
fection. This  involves  an  exploration  of  the  wall  of  the  antral 
cavity,  to  determine  if  any  communicating  cells  exist,  extending 
into  the  tip,  the  root  of  the  zygoma,  or  the  region  about  the 
sigmoid  grooYe.  If  with  the  opening  into  the  antrum  to  obtain  a 
guide  for  deeper  dissection,  and  the  removal  of  the  posterior 
bony  canal  wall,  the  bone  surrounding  the  antrum  is  found  to  be 
completely  sclerosed,  or  eburnated,  it  may  be  taken  for  granted 
that  all  communicating  cells  haYe  been  obliterated.  If  any  cells 
are  found  to  exist,  they  must  be  traced  to  their  limits,  even  if  it 
inYolves  a  complete  exenteration  of  the  mastoid  process. 

Within  the  middle  ear  cavity,  the  same  holds  good,  especially 
with  reference  to  two  points,  the  epi-tympanic  space,  and  the 
opening  into  the  Eustachian  tube.  While  the  epi-tympanic  space 
is  not  actually  cellular  in  structure,  its  surface  is  frequently 
roughened  by  more  or  less  well  marked  ridges,  running  in  differ- 
ent direction,  and  at  times  of  sufficient  size  to  produce  distinct 
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cellular  spaces  which  might  easily  be  overlooked.  Thorough  cu- 
retting of  the  bony  mouth  of  the  Eustachian  tube,  and  the  com- 
plete removal  of  all  pathological  granulations,  and  edematous  or 
diseased  mucous  membrane  well  down  into  the  tube,  is  absolutely 
essential,  for  the  failure  to  produce  a  proper  base  for  healthy 
granulations  and  a  permanent  blocking  off  of  the  tube,  resulting 
not  only  in  a  more  or  less  constant  discharge  of  mucus,  but  an 
ever  present  path  of  possible  infection  from  the  naso-pharynx 
into  a  not  too  well  nourished  epidermatized  cavity  in  the  middle 
ear.  is  responsible  for  at  least  ninety  per  cent,  of  the  failures  to 
obtain  a  satisfactory  result.  In  this  connection  should  be  men- 
tioned the  placing  of  the  mucous  membrane  of  the  tube  and  its 
circulatory  apparatus  in  the  best  possible  condition  to  resist 
infection  from  the  naso-pharynx  by  the  removal  of  all  nasal 
obstructions,  adenoids,  and  enlarged  tonsils. 

Next  in  importance  for  the  obtaining  of  a  satisfactory  residt, 
is  the  establishing  of  a  complete  system  of  drainage  from  every 
part  of  the  cavity.  Such  a  drainage  system  can  be  obtained  by 
smoothing'  down  the  bony  margin  of  the  antral  cavity  as  it 
spreads  nut  upon  the  surface  of  the  skull:  by  the  reduction  of 
the  remains  of  the  posterior  bony  canal  wall  overlying  the  facial 
canal  to  the  lowest  level  compatible  with  safety  to  the  facial 
nerve,  so  that  little  or  no  depression  will  remain  behind  it ;  by 
the  removal  of  the  cartilage  and  fibrous  tissue  from  the  under 
surface  of  the  membranous  flap,  thus  allowing  these  flaps  to  lie 
in  close  apposition  with  the  bone  when  in  place ;  by  the  removal 
of  any  ridge  of  bone  that  might  exist  between  the  roof  of  the 
antral  cavity  and  the  epi-tympahic  space ;  and.  lastly,  by  enlarg- 
ing the  bony  mouth  of  the  Eustachian  tube.  Associated  with 
these  procedures  is  the  enlarging  of  the  external  auditory  meatus 
so  that  it  will  become  the  lowest  point  of  exit  for  secretion. 

Besides  drainage,  these  procedures  insure  another  essential 
element  for  satisfactory  healing.  They  give  an  unobstructed 
view  of  all  portions  of  the  wound  cavity,  not  only  for  noting  the 
condition  of  the  developing  granulations  and  the  advancement  of 
epidermatization,  but  for  the  most  advantageous  placing  of  the 
dressing  and  the  application  of  medication. 

The  complete  removal  of  all  areas  actually  diseased  or  that 
might  retard  the  development  of  healthy  granulations,  the  estab- 
lishment of  satisfactory  drainage,  and  the  producing  of  a  means 
of  easy  observation  and  local  treatment,  give  the  best  possibilities 
for  the  rapid  and  permanent  healing  of  the  wound. 
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Having  removed  all  possible  cause  for  failure  in  the  object 
aimed  at,  and  having  taken  advantage  of  all  points  that  can  assist 
in  its  attainment.  Ave  have  finished  our  part  and  must  invite 
nature  to  our  assistance  in  finishing  the  work.  Nature's  part  is 
known  surgically  as  the  process  of  repair.  Further  than  the 
preparing  of  a  proper  foundation,  we  cannot  go.  We  can  only 
add  a  touch  for  stimulation  here,  and  a  bit  of  retarding  influence 
there,  and  by  careful  observation  and  application  of  our  knowl- 
edge of  asepsis  and  of  the  dangers  of  pernicious  interference,  aid 
nature  in  the  accomplishment  of  the  end  we  seek  to  obtain. 

In  the  first  place,  this  physiological  performance  is  greatly 
aided  or  retarded  by  constitutional  influences,  and  this  fact 
should  be  borne  in  mind  in  considering  the  ultimate  results  in  a 
contemplated  radical  mastoid  operation.  Syphilis,  tuberculosis, 
anaemia,  general  debility,  physical  depression  resulting  from 
absorption  in  a  chronic  suppurative  process,  and  all  such  retard- 
ing influences,  should,  if  possible,  be  eliminated,  or  at  least  be 
taken  into  consideration  as  possible  factors  in  determining  prog- 
nosis. 

As  before  stated,  the  healing  of  the  wound  is  a  physiological 
performance,  carried  out  roughly  as  follows  in  every  case  of  dis- 
turbance of  continuity  in  the  body,  with  but  one  modification  in 
the  case  of  the  post-operative  radical  cavity,  which  will  be 
referred  to  later.  A  cavity  produced  in  the  body  tissues,  whether 
in  bone  or  soft  parts,  produced  either  by  mechanical  means  or  by 
the  process  of  disease,  is  gradually  filled  up  by  the  development 
of  granulation  tissue  on  its  walls  and  floor.  The  first  stage  in 
this  process  is  the  filling  up  of  the  irregularities  in  the  wall  of 
the  cavity  by  blood  clot  from  the  many  exposed  blood  vessels, 
and  a  smoothing  over  of  the  entire  surface.  Within  a  few  hours 
there  is  produced  over  this  a  thin  transparent  film  composed  of 
blood  serum  and  coagulated  fibrin.  Later,  this  is  covered  by  a 
layer  of  leucocytes,  which  in  turn  is  washed  away  in  the  form 
of  pus,  leaving  the  bright  red  granulations,  composed  of  serum, 
fibrin,  blood  vessel  protoplasm,  and  leucocytes.  This  building  up 
of  granulation  tissue  continues  layer  by  layer  until  the  entire 
cavity  is  filled  up,  the  granular  mass  being  composed  of  epithelial 
cells  developed  from  the  epithelial  cells  of  the  blood  vessels,  which 
later  produce  the  fibrous  tissue  of  the  scar,  the  leucocytes  having 
no  part  in  the  tissue  formation. 

Along  with  the  development  of  granulation  tissue  and  the  fill- 
ing up  of  the  cavity,  ending  in  the  production  of  dense  fibrous 
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tissue,  there  is  present  the  development  of  the  epidermal  layer 
overlying  the  granular  mass,  this  layer  being  produced  by  a  pro- 
liferation of  the  epithelial  cells  from  that  permanent  epidermis 
existing  at  the  edges  of  the  ground.  This  progresses  until  the 
entire  surface  of  the  granulation  tissue  is  covered  and  the  wound 
may  be  said  to  be  healed. 

How  then  is  this  principle  of  the  process  of  repair  applicable 
to  the  healing  of  the  cavity  produced  in  the  radical  operation, 
and  what  modifications  are  present  in  the  healing  of  such  a  bony 
cavity?  In  the  first  place,  the  foundation  bed  for  the  produc- 
tion of  granulation  tissue  is  not  of  the  same  consistency  in  all 
parts:  secondly,  there  is  no  regular,  continuous  edge  of  epidermis 
from  which  the  epidermis  to  cover  the  granulations  may  proceed 
from  all  sides  at  once  toward  the  centre.  In  these  two  points  lie 
the  essentials  for  proper  operative  technique  to  insure  proper 
healing. 

Xow.  as  regards  the  foundation  bed  for  the  production  of 
granulations.  The  walls  of  the  antral  portion  of  the  cavity  are 
composed  of  a  cancellous  bone  tissue,  well  supplied  with  blood 
vessels,  whose  open  mouths  furnish  a  profuse  amount  of  all  the 
elements  for  tissue  building,  and  in  this  portion  the  process  will 
on  rapidly  and  uninterruptedly.  The  walls  of  the  tympanic 
portion  of  the  cavity  are  of  a  different  structure,  being  composed 
of  a  dense  lamellated  bone  tissue,  whose  continuity  has  not  been 
greatly  disturbed  in  the  process  of  operation,  and  while  it  may 
be  well  supplied  with  blood  vessels,  these  blood  vessels  have  not 
been  disturbed  to  anywhere  near  the  extent  of  those  in  the  antral 
portion.  "\Ye.  therefore,  have  two  differing  degrees  of  physio- 
logical repair  going  on  in  the  same  wound, — a  rapid  piling  up 
of  granulation  tissue  in  one  portion,  with  a  corresponding  amount 
of  advancement  toward  a  common  end  in  the  other,  but  without 
the  same  amount  of  proliferation.  The  production  of  granula- 
tion tissue  will  go  on  more  rapidly  in  the  antral  portion,  and  by 
the  time  that  that  cavity  is  entirely  filled  up.  the  tympanic  por- 
tion will  have  but  a  moderate  amount  of  granulation  formation, 
this  being  limited  by  the  ever  advancing  pedicle  of  epidermal 
covering. 

The  development  of  the  epidermal  layer,  the  completion  of 
which  is  to  mark  the  final  process  of  the  healing  of  the  wound- 
can  only  be  formed  from  the  edge  which  is  existent  Avhen  the 
process  of  repair  begins.  In  the  ease  of  the  radical  operation 
cavity,  it  is  not  from  the  entire  margin,  but  only  from  that  por- 
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tion  formed  by  the  inner  end  of  the  external  auditory  canal  and 
from  the  edges  of  the  superior  and  inferior  flaps  formed  by  turn- 
ing back  the  posterior  wall  of  the  auditory  canal.  The  anterior 
margins  of  the  cavity  must  therefore  form  the  entire  base  from 
which  the  epidermal  layer  is  to  be  developed.  It  is  therefore 
essential  that  the  inner  end  of  the  flaps  be  so  placed  that  they 
may  be  in  the  most  advantageous  position  to  form  the  greatest 
area  from  which  the  epidermal  layer  shall  spring.  The  edges 
must  be  placed  in  as  exact  contact  with  the  bone  surfaces  as  pos- 
sible, so  that  the  pedicle  of  epidermis  can  begin  to  advance  out 
over  the  surface  of  the  cavity  with  the  least  amount  of  delay, 
before  the  granulations  have  been  able  to  develop  any  further 
than  to  act  simply  as  a  framework.  This  is  especially  important 
in  the  tympanic  portion  of  the  cavity,  where  the  greatest  amount 
of  permanent  space  possible  is  desired.  In  the  antral  portion  of 
the  cavity  this  retention  of  permanent  space  is  not  so  necessary. — 
in  fact  is  not  possible  of  attainment,  for  development  of  granula- 
tion tissue  here  will  have  advanced  to  such  a  degree  before  it  is 
possible  for  the  epidermis  to  cover  it  and  so  stop  its  growth,  as  to 
nearly  fill  that  cavity.  Nor  is  it  necessary  to  maintain  this  space. 
for  restoration  to  as  nearly  normal  conditions  as  possible  should 
be  the  aim  in  all  surgical  operations,  and  there  can  be  no  necessity 
for  the  producing  of  a  cavity  in  the  mastoid  bone  connected  with 
the  outer  air.  which  did  not  formerly  exist.  The  only  cavity 
essential  in  the  healed  condition  is  that  which  will  transmit  the 
greatest  amount  of  sound  vibration  to  the  stapes  and  promontory 
with  the  least  amount  of  interference. 

Where,  therefore,  the  excavation  of  the  antral  portion  has  been 
at  all  extensive,  this  excavation  should  be  encouraged  to  fill  up. 
so  that  its  anterior  Avail  may  approach  as  nearly  as  possible,  with- 
out encroaching  upon,  the  normal  position  of  the  previously  exist- 
ing posterior  canal  wall.  This  condition  of  affairs  nature  will 
pretty  well  look  out  for  herself,  in  spite  of  any  effort  on  our  part 
to  prevent  it.  through  the  tendency  for  rapid  development  of 
granulation  tissue  in  a  cavity  whose  Avails  are  Avell  supplied  with 
blood  vessels.  Should  this  cavity  be  small,  as  is  usually  the  case 
where  eburnization  has  been  encountered  in  the  course  of  the 
operation,  its  Avails  will  have  a  limited  blood  s"upply.  and  granu- 
lations will  proceed  in  a  manner  similar  to  that  in  the  tympanic 
portion  with  its  lamellated  Avail  and  its  restricted  blood  supply, 
and  development  will  go  on  with  about  the  same  degree  of 
rapidity. 
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The  epidermal  layer  will  have  had  the  opportunity  to  be  well 
advanced  toward  completion  before  the  granulation  mass  is  able 
to  extend  too  far  into  the  lumen  of  the  canal.  So  it  may  be  seen 
that  the  placing  of  the  canal  flaps  has  a  great  deal  to  do  with  the 
anterior  advance  of  the  granulation  mass  in  the  antral  portion 
of  the  cavity.  Epidermal  development  does  not  extend  in  a  plane 
parallel  with  the  surface  of  the  flap  and  out  on  to  the  wall  of  the 
antral  portion,  as  in  the  ease  of  the  tympanic  portion,  but  upward 
and  downward  over  the  developing  granulation  mass.  This  pro- 
ducing of  a  posterior  wall  for  the  permanent  cavity  extending 
from  the  external  meatus  to  the  promontory  for  the  transmission 
of  sound  waves  and  located  at  a  level  as  near  as  possible  to  that 
of  the  previously  existing  canal  wall,  is  an  object  very  necessary 
to  be  considered  in  obtaining  the  most  satisfactory  results,  for 
the  maintenance  of  hearing,  the  permanency  of  the  scar  tissue, 
and  the  cosmetic  appearance. 

In  the  blocking  off  of  the  Eustachian  tube,  we  are  dealing  with 
the  same  bony  foundation  as  is  to  be  found  in  the  rest  of  the 
tympanic  portion  of  the  cavity,  yet  we  want  to  obtain  a  different 
result.  We  desire  that  there  should  be  but  little  development  of 
uranulation  tissue  over  the  promontory  and  the  area  adjacent  to 
it.  but  in  the  Eustachian  opening  we  wish  that  there  should  be 
the  building  up  of  a  well  marked  til  irons  plug  which  will  with- 
stand any  tendency  to  break  down  and  allow  the  exudation  of 
mucus,  or  act  as  a  path  of  reinfection,  before  the  epidermal 
layer  has  advanced  across  the  wall  of  the  tympanic  portion  to 
that  point.  Epidermatization  over  a  well  developed  fibrous  plug 
produces  a  satisfactory  blind  pouch  at  the  anterior  end  of  the 
cavity.  Non-development  of  such  a  granular  mass  permits  of  the 
extension  of  the  epidermal  layer  into  the  mouth  of  the  tube  and 
its  approximation  with  the  mucus  membrane  of  the  tube,  with  a 
resulting  permanent  connection  between  the  naso-pharynx  and 
the  middle  ear  cavity. 

Deafness  accompanying  a  chronic  suppurative  otitis,  indicat- 
ing the  radical  operation,  while  it  may  in  a  few  cases  result  from 
an  interference  with  the  structures  of  the  receptive  apparatus  in 
Tin'  internal  ear.  is  due  in  by  far  the  greater  number  of  cases  to  a 
disturbance  in  the  conductive  apparatus,  and  to  that  portion  con- 
fined within  the  middle  ear.  partly  from  the  destruction  of  the 
structures,  and  partly  from  the  filling  up  of  the  cavity  with 
detritus,  pus,  and  edematous  mucous  membrane.  The  auditory 
canal  is  not  involved.     Operation,  removing  the  entire  contents 


410 


ROBERT     L.      LOUGH  RAN. 


of  the  middle  ear  except  the  stapes,  destroys  its  function  as  the 
physiological  conductor  of  sound  waves,  and  we  must  confine 
ourselves  entirely  to  the  stapes  in  our  efforts  to  improve  hearing 
or  to  retain  the  amount  of  hearing-  existing  prior  to  the  operation. 
We  cannot  restore  it  to  a  normal  condition.  What  improvement 
we  are  able  to  obtain  is  entirely  relative,  and  is  dependent  on  the 
amount  of  elasticity  that  can  be  secured  for  the  foot-plate  after 
the  cavity  is  healed  and  the  stapes  has  been  covered  by  epidermis, 
this  being-  dependent  on  the  thickness  of  the  connective  tissue  and 
epidermal  covering,  and  the  amount  of  physiological  contraction 
that  goes  on  in  this  scar  tissue  following  healing.  Points  in 
technique  that  make  for  the  greatest  amount  of  preservation  of 
hearing  include  the  covering  over  of  the  promontory  and  stapes 
with  the  thinnest  membrane  of  scar  tissue  compatible  with  per- 
manency, and  by  the  producing  of  the  flattest  surface  possible  in 
this  region.  Post  healing  contraction  of  the  scar  tissue  over  the 
stapes,  we  cannot  prevent,  and  it  is  this  process  that  is  responsi- 
ble for  the  fact,  so  frequently  noted  in  the  condition  of  the  hear- 
ing following  operation,  that  of  apparent  improvement  for  a 
ti»*e-.  followed  by  a  lessening  of  hearing  at  varying  periods  to  a 
point  equal  to  or  below  that  existing  previous  to  the  operation. 

Another  influence  in  the  amount  of  preservation  of  hearing  is 
the  auditory  canal.  This,  one  of  the  main  elements  in  the  trans- 
mission of  sound  waves  in  the  normal  ear.  is  completely  changed 
in  form  by  the  operation.  Here  again  the  principle  of  the  restora- 
tion to  as  near  normal  as  possible  in  all  surgical  procedures, 
requires  that  we  make  reparation  to  the  best  of  our  ability  by 
restoring  the  canal  to  as  near  normal  as  practicable,  that  is.  by 
avoiding  producing  a  permanent  antral  cavity,  allowing  it  to 
till  up  so  that  its  anterior  wall  when  epidermatized  will  be  in  a 
position  as  nearly  identical  with  the  previously  existing  canal 
wall  as  can  be  obtained  for  the  proper  conduction  of  sound  vibra- 
tion from  the  outer  air  to  the  stapes.  This  also  holds  good  with 
regard  to  the  external  auditory  meatus.  While  it  is  absolutely 
necessary  to  enlarge  this  opening  for  observation  and  drainage, 
it  should  be  done  in  accordance  with  its  requirements  as  a  con- 
ductor of  sound  waves.  The  medical  operation  does  not  restore 
hearing  to  the  normal,  nor  yet  does  it  destroy  it.  It  insures  only 
that  amount  of  hearing  that  the  stapes  can  assume  responsibility 
for.  Our  aim  is  to  put  the  stapes  in  the  best  possible  position 
and  condition  for  carrying  on  its  work,  and  aid  it  by  producing 
the  best  possible  path  for  the  transmission  of  sound  waves  to  it. 
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The  cosmetic  results  of  the  radical  operation  are  dependent 
upon  three  points, — the  appearance  of  the  posterior  incision  and 
of  the  concha,  and  the  position  of  the  auricle.  Deformity  asso- 
ciated with  the  posterior  incision  can  be  absolutely  avoided  if  we 
are  able  to  produce  healing  by  primary  intention,  without  any 
marked  degree  of  depression.  The  first  is  assured  by  care  in 
making  the  incision  so  that  in  closing  it  direct  apposition  is  pos- 
sible throughout  its  entire  length  and  thickness,  and  by  avoiding 
traumatism  to  the  edges  during  the  operation.  Depression  can 
be  avoided  by  care  in  placing  the  incision  in  a  location  where  it 
may  have  a  foundation  for  healing, — that  is,  on  the  skull  sur- 
face posterior  to  the  margin  of  the  wound  cavity.  This  is  not 
possible  at  all  times  on  account  of  the  liability  of  having  to  exca- 
vate the  mastoid  in  the  area  posterior  to  the  antrum.  An  incision 
so  curved  that  its  middle  portion  can  lie  over  solid  bone  should 
heal  more  firmly  than  one  placed  over  a  cavity  with  no  firmer 
foundation  than  that  produced  by  a  dressing,  that  must  of  neces- 
sity be  freequently  disturbed.  The  cosmetic  appearance  of  the 
concha  depends  upon  the  size  of  the  opening  produced  in  its  floor. 
A  large  opening,  while  it  may  be  more  satisfactory  from  the 
standpoint  of  treatment,  leaves  an  unsightly  appearance  which 
could  be  avoided  were  the  meatus  enlarged  in  the  process  of 
operation  only  sufficiently  for  safety,  with  the  intention  that  it 
would  contract  in  healing  and  leave  it  in  a  condition  but  little 
altered  from  its  original  size. 

DISCUSSION. 

Dr.  Edward  B.  Dench,  New  York  City.  In  my  own  cases,  where 
there  has  been  a  persistence  of  the  suppuration,  I  have  found  that 
this  has  been  due  to  a  failure  to  obliterate  completely  either  the 
posterior  tympanic  space  or  the  hypotympanic  space.  In  my  later 
operations,  I  have  taken  great  pains  to  remove  the  posterior  wall 
of  the  external  auditory  meatus  in  the  transverse  plane,  in  order  to 
completely  obliterate  the  posterior  tympanic  space.  I  have  also  re- 
moved the  floor  of  the  canal  so  thoroughly  as  to  obliterate  the  hypo- 
tympanic  space.  I  believe  that  if  these  two  points  are  carefully 
observed,  all  operators  will  obtain  much  better  results.  I  think  that 
failure  to  completely  close  off  the  Eustachian  tube,  is  a  cause  of 
persistence  of  suppuration  in  a  certain  number  of  cases.  In  some 
of  these  cases,  I  am  quite  certain  that  instead  of  a  dermatization 
of  the  tympanic  cavity  from  without  inward,  we  have  a  spreading 
of  the  mucous  membrane  from  the  Eustachian  tube  over  the  entire 
tympanic  cavity,  thus  giving  us  a  cavity  lined  with  mucous  membrane, 
presenting  a  secreting  surface  where  we  desire  a  completely  derma- 
tized  surface.  In  cases  where  this  factor  has  been  a  cause  of  per- 
sistent suppuration,  posterior  incision,  curettage  of  the  cavity,  and 
the  application  of  a  skin  graft  to  the  freshly  curetted  area,  has  effected 
a  cure. 
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Dr.  Loughran  did  not  speak  in  his  paper  of  the  use  of  the  skin 
graft  in  cases  of  radical  operation.  I  have  practised  primary  skin 
grafting  for  these  cases  for  over  ten  years,  and  find  that  my  results 
are  better  each  year,  owing  to  improved  technique.  The  use  of  the 
primary  skin  graft  certainly  shortens  the  period  of  convalescence.  In 
some  of  my  cases  I  have  secured  a  perfectly  dry  cavity  at  the  end  of 
two  or  three  weeks,  as  against  the  period  of  two  or  three  months  ordi- 
narily required  to  procure  the  same  result,  in  cases  where  the  skin 
graft  is  not  employed.  This  saving  of  time  alone  is  of  great  value  to 
the  patients. 

I  cannot  agree  with  Doctor  Loughran  that  the  entire  mastoid  cavity 
should  be  obliterated  as  much  as  possible  by  granulation  tissue.  I 
prefer  to  have  a  large  cavity  left  after  operation,  provided  complete 
dermatization  of  this  cavity  can  be  obtained.  The  hearing  is  certainly 
better  where  a  large  post-operative  cavity  is  formed  than  where  the 
cavity  is  obliterated.  Here,  again,  the  use  of  the  skin  graft  is  invalu- 
able, as  it  tends  to  prevent  the  formation  of  cicatricial  tissue  which, 
apparently,  Doctor  Loughran  desires  to  have  developed.  The  develop- 
ment of  this  cicatricial  tissue  causes  an  impairment  of  the  hearing. 
If  dermatization  is  secured  as  the  result  of  the  application  of  the  skin 
graft,  no  such  impairment  of  hearing  results. 

Dr.  AVendell  C.  Phillips,  New  York  City.  I  shall  only  discuss  this 
paper  by  stating  that  the  best  permanent  results  that  I  have  had  have 
been  in  those  cases  where  the  posterior  part  of  the  wound  has  filled 
in  with  granulations,  so  that  I  had  practically  only  the  middle  area 
space  as  a  final  result.  I  have  come  to  feel  that  the  filling  in  of  the 
posterior  portion  of  the  wound,  at  the  primary  dressing,  is  important. 
After  a  few  dressings  I  cease  packing  the  posterior  portion  of  the 
wound,  with  the  result  that  it  will  become  thoroughly  filled  in  with 
granulations  and  thus  become  obliterated. 

Dr.  Harris  P.  Mosher,  Boston,  Mass.  The  trouble  with  the  granulat- 
ing method  is  that  you  get  too  much  obliteration,  not  too  little. 

Dr.  Loughran.  It  seems  to  me  that  the  chief  essential  in  obtaining 
a  satisfactory  result  is  the  blocking  off  of  the  opening  into  the  Eusta- 
chian tube.  We  seldom  see  a  failure  where  this  is  attended  to. 
When  we  fail  to  block  off  the  tube,  there  is  more  or  less  constant  dis- 
charge of  mucous,  which  may  even  be  absent  when  the  mucous  mem- 
brane is  in  a  healthy  condition,  or  the  discharge  may  be  profuse  when 
the  patient  has  taken  cold. 

The  question  of  the  value  of  skin  grafting  is  an  interesting  one,  and 
was  not  gone  into  because  its  discussion  would  take  too  long. 

Dr.  Phillips  agrees  with  me  in  allowing  the  antral  cavity  to  fill  up. 
The  great  draw-back  to  the  maintaining  of  a  permanent  antral  cavity 
is  the  tendency  for  this  cavity  to  become  filled  with  cerumen,  dis- 
quemated  epithelium,  dust,  etc.  If  this  tendency  is  present,  patients 
must  come  back  at  intervals  of  from  three  to  four  months  and  have 
the  detritus  cleaned  out. 

Dr.  Mosher.  Dr.  Phillips  has  brought  up  the  question  of  the  oblitera- 
tion of  the  posterior  portion  of  the  radical  mastoid  cavity.  I  have 
attempted  to  fill  what  we  call  the  bowl  of  the  cavity  by  making  an 
L-shaped  flap,  upon  which  I  leave  as  much  of  the  soft  tissue  as  possible. 
Experience  has  shown  me  that  such  a  flap  will  fill  the  bowl  of  the 
ordinary  radical  mastoid  cavity.  The  flap  has  this  disadvantage,  how- 
ever, unless  it  is  used  with  care,  it  may  fill  up  the  antrum  and  even 
the  middle  ear.  Having  discovered  that  it  will  do  this,  the  next  pro- 
cedure which  I  shall  try  out  is  to  fill  the  bowl  of  the  radical  mastoid 
cavity  with  the  untrimmed  flap  and  to  put  a  primary  graft  in  the 
antrum.      I  have  been  using  the  untrimmed  flap  for  two  years. 
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EXTERNAL   AUDITORY   CANAL. 

By  H.  BEATTIE  BROWN,  M.  D.,  New  York,  N.   T. 

Recent  literature  upon  the  subject  in  question  is  so  meagre,  that 
one  is  apt  to  consider  it  so  well  understood  that  nothing  further 
need  be  written,  or  that  it  is  a  condition  not  worthy  serious  atten- 
tion, in  the  light  of  the  major  aural  lesions,  which  during  the  past 
five  years  have  been  receiving  such  abundant  notice.  With  a 
desire  of  awakening  new  interest  in  an  old  subject,  and  of  bring- 
ing the  more  modern  treatment  of  this  unruly  lesion  more  promi- 
nently before  the  profession,  I  venture  the  following : 

Two  papers  which  have  been  written  upon  the  subject  of  fur- 
uncle, able  and  comprehensive,  in  the  last  sixteen  years,  give  the 
following  suggestive  figures : 

One  writer  states  that  in  a  given  series  29%  occurred  in  males,  while 
71%  occurred  in  females. 

The  other  writer  states  that  in  a  given  series  74%  occurred  in  males, 
while  26%  occurred  in  females. 

the  percentages  being  almost  identical,  while  the  relation  to  sex 
is  precisely  opposite,  the  one  to  the  other. 

Experience  has  led  me  to  conclude  that  the  evolution  of  human- 
ity has  developed  a  corresponding  desire  for  cleanliness  and 
care  of  the  body,  which  has  affected  the  female  portion  of  the 
race  more  completely  than  the  male,  with  the  result  that  women. 
as  a  class,  seem  to  take  perfect  delight  in  "picking  their  ears" 
and  thus  it  comes  that  we  have  a  greater  proportion  of  furuncles 
of  the  auditory  canal  in  women  than  in  men. 

Pathology.  The  lining  membrane  of  the  external  auditory 
canal  is  a  continuation  of  the  integument  covering  the  auricle. 
As  it  reaches  the  osseous  meatus  it  undergoes  a  considerable  alter- 
ation, until  reaching  the  drum  membrane,  of  which  it  forms  the 
outer  layer,  its  appearance  is  markedly  altered,  though  it  still 
remains,  integument. 

The  external  or  fibro-eartilaginous  portion  of  this  lining  of  the 
canal  is  abundantly  supplied  with  glands,  both  ceruminous  and 
sebaceous,  and  hair  follicles,  while  the  inner  part  adhering  as  it 
does,  closely  to  the  bone,  is  devoid  of  any  glandular  activity. 
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In  front  this  integument  is  in  close  relation  to  the  tempero- 
maxillary  articulation,  below,  the  important  relation  especially  in 
young  children,  is  the  facial  nerve  as  it  wends  its  way,  immediately 
beneath  the  auricular  attachment,  before  entering  the  parotid 
gland.  Posteriorly,  this  lining  of  the  canal  forms  the  covering  of 
the  anterior  aspect  of  the  mastoid  bone. 

It  is  readily  appreciated  therefore,  why  a  large  proportion  of 
furuncles  have  their  origin  in  the  outer  portion  of  the  canal, 
which  is  the  natural  habitat  of  the  staphylococcus,  and  that  when 
the  inflammatory  products  extend  inwardly,  excruciating  pain  is 
experienced;  the  middle  ear  is  placed  in  jeopardy,  and  when  if 
the  abscess  forms  on  the  posterior  wall  of  the  canal  the  mastoid 
is  in  imminent  danger  of  becoming  involved. 

After  a  furuncle  ruptures  spontaneously,  it  frequently  happens, 
and  even  after  proper  surgical  treatment  has  been  applied,  it  too 
often  is  the  case,  that  though  the  pain  subsides  quickly,  it  is  only 
a  temporary  subsidence  and  within  a  short  time  the  furuncular 
condition  returns,  and  this  recurrence  may  occur  several  times. 

Circumscribed  external  otitis  may  evolve  into  a  diffuse  external 
otitis,  the  inflammatory  products  burrow  along  the  posterior  canal 
wall,  setting  up  a  periosteitis  of  the  osseous  portion  and  by  further 
extension  involve  the  middle  ear,  during  all  of  wThich  process  the 
mastoid  cells  are  liable  to  become  invaded  by  the  disease. 

In  a  series  of  62  cases  of  furuncle 

52  were  located  in  the  cartilaginous  meatus 
4  were  located  in  the  deep  osseous  portion 
6   were  at  the  extreme  outer  end  of  the  canal 

The  great  majority  of  pathological  lesions  are  caused  by  some 
form  of  micro-organism,  and  there  is  no  doubt  that  some  of  these 
bodies  play  an  important  part  in  the  etiology  of  the  disease  which 
we  are  discussing.  The  fact  therefore,  that  furuncles  have  so 
often  baffled  the  skill  of  the  surgeon,  would  seem  to  indicate  that 
the  methods  used  have  been  inadequate,  else  there  would  not  be 
so  many  eases  of  extension  or  recurrence. 

The  development  of  furunculosis  of  the  canal  is  not  dependent 
upon  a  general  furunculosis  of  the  body,  and  occurs  as  an  inde- 
pendent lesion  more  frequently  than  otherwise. 

It  was  Lowenberg  who  first  drew  attention  to  the  fact  that  fur- 
uncles were  of  a  parasitic  nature,  and  with  this  idea  Kirchner  and 
Schimmelbusch  agreed,  but  Lowenberg  went  a  step  further  and 
demonstrated  that  it  is  possible,  by  rubbing  apparently  healthy 
skin  with  staphjdococci  to  produce  a  furuncle. 
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The  skin  of  the  auditory  canal  contains,  under  normal  condi- 
tions, many  staphylococci,  and  most  eases  of  furuncle  of  the 
canal,  particularly  those  of  the  recurring  type,  are  due  to  an 
invasion  by  the  staphylococci,  though  streptococci  and  diplo- 
cocci  are- sometimes  found. 

Etiology.  We  have  then,  in  the  etiology  of  furuncle  to  remein- 
ber  that  there  is  present,  integument,  a  part  of  which  is  supplied 
with  glands  and  hair  follicles,  already  supporting  many  staphylo- 
cocci, and  easily  infected  by  them,  when  favorable  conditions  are 
present. 

The  avenues  by  which  infection  is  introduced  are  varied : — 
very  commonly  it  is  through  an  abrasion  of  the  skin  caused  by 
scratching  the  canal  with  a  pin  or  a  hairpin  or  the  finger  nail  or 
a  tooth  pick,  and  in  fact  by  the  application  of  any  agent  that 
abraids  the  integument,  even  though  it  be  rough  manipulation 
by  the  physician  or  surgeon  during  aural  examination,  or  treat- 
ing the  ear  for  other  causes. 

Allowing  the  canal  to  be  bathed  with  a  discharge  from  the 
middle  ear.  causes  an  exfoliation  of  the  outer  layer  of  the  skin, 
and  this  abraided  surface,  with  its  glandular  ducts  and  hair  fol- 
licles, drinks  in  the  infection,  and  thus  a  purulent  otitis  media, 
or  even  a  catarrhal  otitis  media  may  frequently  become  the  cause 
of  meatal  furunculosis. 

Again,  persistent  irrigation  of  the  canal  with  a  too  strong  solu- 
tion of  bichloride  of  mercury  often  becomes  the  cause. 

The  theory  has  been  advanced  that  some  obscure  condition  in 
the  nerve  trunks  which  supply  the  meatus,  may  be  a  prominent 
causative  factor.  It  has  never  fallen  to  my  lot  to  see  a  case  that 
I  could  trace  to  this  cause,  yet  I  would  not  deny  that  it  might  in 
some  cases  be  a  possible  factor. 

Undoubtedly  the  state  of  health  of  the  individual,  often  is  a 
determining  influence  in  the  production  of  this  lesion,  and  yet  it 
should  be  noted  that  many  cases  of  furunculosis  of  the  canal,  occur 
in  persons  who  are  apparently  in  the  best  of  health.  Allowing  this 
to  be  the  case,  however,  it  will  not  be  denied  that  the  power  of 
resistance  of  the  individual  has  much  to  do  with  keeping  the 
external  auditory  canal  in  a  normally  healthful  state,  and  that 
poor  digestion,  diabetes,  anaemia  and  an  impoverished  condition 
of  the  system  predispose  the  person  to  furunculosis. 

Symptomatology:  There  are  two  distinct  varieties  of  furuncle 
of  the  auditory  canal. 
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One  in  which  the  sebaceous  glands  and  hair  follicles  are  the 
principal  parts  involved;  and  a  second,  in  which  the  deeper  struc- 
tures are  invaded  constituting  the  focus  of  a  perichondritis  or 
periosteitis  according  to  the  region  attacked. 

The  first  symptom  that  is  usually  noticed  is  a  feeling  of  tingling 
soon  followed  by  a  slight  soreness  in  the  meatus,  very  soon, 
usually  within  twenty-four  hours  this  sore  feeling  has  changed  to 
actual  pain,  and  within  another  twenty-four  hours  the  pain  is  so 
intense  and  continuous,  often  accompanied  by  throbbing,  that  rest 
or  sleep  is  impossible. 

If  the  abscess  is  in  the  outer  portion  of  the  meatus  and  super- 
ficial, the  pain  is  somewhat  less,  than  when  the  lesion  is  more 
deeply  situated  in  the  canal,  or  when  it  is  in  the  perichondrium. 
Every  movement  of  the  auricle  excites  discomfort  or  pain. 

There  are  four  points  at  one  of  which  pressure  will  invariably 
cause  pain,  and  in  cases  of  single  abscess  will  locate  the  position 
of  the  furuncle. 

First:  Pressure  in  front  of  the  tragus,  directed  inward  and 
backward,  will  exhibit  much  pain  and  locate  the  abscess  on  the 
anterior  wall.  If  pressure  here  is  exerted  downward  it  might 
elicit  pain  on  the  floor  of  the  canal,  if  a  furuncle  existed  there, 
and  so  the  surgeon  would  be  misled.  Therefore  in  every  instance 
the  direction  of  the  pressure  should  be  exact. 

Second:  Pressure  above  the  superior  attachment  of  the  auricle 
directed  downward  and  somewhat  inward  toward  the  canal  will 
produce  pain  and  locate  the  abscess  on  the  superior  wall. 

Third:  If  the  abscess  is  situated  on  the  posterior  wall,  pressure 
at  the  post-auricular  fold,  directed  forward  and  inward  toward 
the  lumen  of  the  canal,  will  elicit  pain  and  indicate  the  presence 
of  the  abscess  on  the  posterior  wall.  Here  again  the  direction 
of  the  pressure  must  be  precise,  and  not  directed  toward  the 
floor  of  the  canal. 

Fourth:  Pressure  below  the  lobule  directed  upward  and  in- 
ward will  prove  whether  the  furuncle  is  situated  on  the  floor  of 
the  canal,  by  causing  severe  and  definite  pain  in  that  location. 

In  some  cases  the  meatus  and  the  auricle  are  so  characteristi- 
cally swollen  that  the  condition  is  self-evident  and  definite  points 
are  not  required  in  making  the  diagnosis  or  locating  the  trouble. 

If  the  furuncle  is  situated  on  the  posterior  wall,  the  auricle 
may  be  so  misplaced  by  the  swelling  behind  it,  that  it  stands  out 
from  its  attachment  so  as  to  make  the  wdiole  head  look  lop-sided. 
In  severe  cases,  in  which  the  deeper  structures  are  involved,  or 
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when  the  abscess  is  in  the  osseous  portion  of  the  canal,  there  will 
be  a  rise  of  temperature  to  101  to  101.5:  loss  of  appetite,  often 
headache  with  a  feeling  of  fullness  in  the  ear.  a  feeling  of  general 
malaise,  and  a  very  noticeable  irritability  of  temper. 

During  the  height  of  the  swelling  within  the  canal,  the  hearing 
is  often  impaired,  and  tinnitus  aurium  is  sometimes  present.  En- 
largement and  involvement  of  other  glands  in  the  region  of  the 
ear  is  not  uncommon  in  severe  eases.  It  sometimes  is  difficult 
for  the  patient  to  open  the  mouth,  mastication  is  greatly  inter- 
fered with,  and  any  motion  at  the  articulation  of  the  lower  jaw 
excites  severe  pain. 

Diagnosis:  Whatever  the  real  cause  may  lie.  that  brings 
patient  to  the  physieian,  eomplaining  with  pain  in  the  ear.  the 
first  duty  of  the  aurist  is  to  examine  every  portion  of  the  external 
ear.  without  tin  aid  of  a  speculum,  to  see  if  the  trouble  complained 
of  is  in  this  portion  of  the  auditory  apparatus;  by  so  doing 
many  a  patient  will  be  relieved  of  much  unnecessary  pain  and 
suffering.  The  pain  inflicted  by  pressing  a  speculum  against  a 
furuncle,  in  a  thoughtless  manner,  is  excruciating. 

Frecpiently  the  presence  of  the  abscess  is  apparent  in  a  mound- 
like swelling,  reddish:  fairly  well  defined,  and  sometimes  pre- 
senting  a  yellowish  tinge  at  its  apex,  located  at  a  definite  part  of 
the  canal. 

Again,  if  the  abscess  is  deeply  seated,  though  the  irritation  is 
greater,  the  swelling  is  more  diffuse,  and  its  color  nearly  the  same 
as  the  surrounding  skin,  which  makes  the  diagnosis  more  difficult. 

Again,  in  the  early  stages,  though  the  furuncle  may  be  located 
superficially,  it  may  not  be  an  easy  matter  to  see  its  location,  be- 
cause the  change  "in  the  color  and  contour  of  the  part  has  not 
taken  place. 

Under  these  conditions,  if  the  four  points  enumerated  under 
symptomatology  are  borne  in  mind  and  properly  used,  there  will 
be  no  difficulty  in  establishing  a  correct  diagnosis. 

An  exostosis  of  the  canal  may  easily  be  differentiated  from 
furuncle  by  its  location  in  the  osseous  meatus:  its  density,  as  hard 
as  a  stone;  absence  of  pain  on  pressure,  and  the  history  of  the 
case. 

A  sebaceous  cyst  in  the  canal  may  easily  be  mistaken  for  a 
furuncle,  and  if  treated  as  a  furuncle,  would  of  course  continue 
to  recur  until  the  sac  of  the  cyst  be  removed  with  the  curette. 

The  differentiation  between  a  masto-subperiosteal  abscess  and 
a  furuncle  of  severe  type  may  be  difficult. 
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The  chief  points  in  differential  diagnosis  arc  these: 

.1/  ISTOID  PERIOSTITIS.  FURUNCLE. 

Auricle:      Protruded.  Protruded. 

Post  Auricular  Fold:      Not   obliter-      Is  obliterated. 

ated. 
Canal    Wall:      Bulges   at   posterior-      Bulges  at  outer    %    of  canal,   but 

superior  wall.  not  at  superior  site. 

Dischargi  :      Usually     present     and      Infrequent  and  scanty. 

abundant. 
Rearing:      Dull,    not    improved    by      Dull,  and  is  improved  by  opening 
opening  lumen  of  canal.  lumen     of     canal     with     small 

speculum. 
Pain:      Produced    by    pressure      None  by  pressure  on  mastoid.  Se- 
against  the  mastoid.  vere  by  manipulation  of  auricle. 

Severe  by  pressure  forward  and 
inward  toward  canal. 
History:      Usually    covers    a    week       Usually  only  few  days, 
or  more. 

Treatment:  If  the  ease  is  seen  in  the  incipient  stage,  measures 
to  abort  the  inflammatory  process  may  be  adopted.  Blood  letting 
by  the  natural  leech  is  recommended  by  ancient  writers.  If  this 
principle  is  to  be  made  use  of,  it  is  far  safer,  easier,  quicker  and 
more  efficacious  to  use  the  artificial  leech,  extracting  about  two 
or  three  ounces  of  blood  from  the  most  convenient  part  in  closest 
proximity  to  the  abscess.  Sometimes  good  results  follow  its  use. 
The  officinal  ointment  of  ammoniated  mercury  is  a  painless  ap- 
plication and  is  often  productive  of  very  beneficial  result  if  used 
in  quantity  sufficient  to  completely  fill  the  auditory  canal  and 
external  portion  of  the  meatus. 

Ung.  zinci  oxidi  in  like  maimer  frequently  gives  a  satisfactory 
outcome.  Argyrol  in  50%  solution  applied  on  a  pledget  of  cotton 
has  some  enthusiastic  advocates.  It  does  well  when  used  very 
early  in  the  disease.  As  long  ago  as  1895.  in  a  very  excellent 
paper  on  the  topic  which  we  are  considering.  Dr.  S.  MacCuen 
Smith  recommended  the  following  preparation  with  directions  as 
quoted : 

Campho-phenol,  using  camphor  oo'c,  carbolic  acid  45%.  This 
preparation  must  be  made  of  chemically  pure  drugs,  else  the 
crude  elements  of  the  carbolic  will  be  irritating.  Employ  this  in 
full  strength.  This  preparation  has  an  inhibitory  action  on  the 
development  of  the  staphylococcus  pyogones  aureus  and  is  anti- 
septic. It  thus  shortens  the  disease  when  seen  early  and  lessens 
the  suffering.  The  tampon  may  need  to  be  inserted  five  or  six 
days,  usually  two  or  three  days  will  be  sufficient.  As  soon  as  the 
inflammation  shows  marked  signs  of  subsiding,  an  ointment  of 
yellow  oxide  of  mercury(gr.  ss.  to  §i.)  may  be  applied  in  place  of 
the  campho-phenol. 


OTITIS      EXTERNA      CIRCUMSCRIPTA. 


410 


It  is  well  understood  that  none  of  the  foregoing  measures  are 
of  any  avail  if  pus  is  present  in  the  tumefaction.  Morphine, 
cocaine  and  allied  medicaments  have  no  effect  in  aborting  a 
furuncle.  The  hot  water  bag  gives  temporary  relief,  but  does 
not  abort  the  process. 

The  one  procedure  that  has  been  handed  down  from  generation 
to  generation  is  the  advice  given  in  all  books  of  the  present  day, 
viz.:    Make  <i  fro;  incision  of  the  abscess,  to  the  bone. 

While  some  eases  respond  to  the  abortive  plan,  it  is  only  in  the 
very  early  stage  of  the  disease  that  this  desirable  outcome  can 
with  reason  be  looked  for.  and  when  the  abscess  has  formed,  with 
pus  present,  it  is  a  waste  of  time  and  a  continuation  of  torment 
to  the  patient  to  temporize  with  local  applications,  buoying  the 
sufferer  up  on  the  false  hope  that  a  cure  may  be  effected  by  such 
means.  Even  when  seen  in  the  early  stage,  in  the  majority  of 
cases,  an  early  incision  will  produce  a  better  result  than  a  suc- 
cessful abortion,  because  after  the  inflammation  has  been  aborted 
there  is  great  likelihood  of  its  recurrence  shortly,  whereas  by  an 
early  incision,  the  extraction  of  blood  from  the  immediate  site 
of  infection  as  well  as  from  the  surrounding  region,  not  only  cuts 
short  the  course  of  the  inflammation,  but  has  a  beneficial  influ- 
ence on  all  of  the  tissues  concerned  and  reduces  to  a  minimum 
the  probability  of  a  recurrence  of  the  lesion. 

Given  then,  a  well  developed  furuncle  of  the  external  auditory 
canal,  the  treatment  almost  universally  advised  is : — 

Fr<<  Incision.  In  the  performance  of  this  operation  the  canal 
should  be  made  as  nearly  aseptic  as  possible.  The  operation 
should  be  performed  under  anaesthesia  by  nitrous-oxide  gas  or 
ether.  If  the  operation  is  performed  under  local  anaesthesia,  the 
surface  of  the  tumefaction  should  be  made  as  aseptic  as  condi- 
tions will  permit,  and  the  surface  anaesthetized  by  the  application 
en  cotton  of  carbolic  acid,  menthol,  cocaine,  of  each  equal  parts, 
the  application  being  made  for  ten  or  fifteen  minutes.  This 
preparation  reduces  the  pain  (which  without  it  is  excruciating) 
very  materially,  and  reduces  the  after-suffering  in  a  marked 
degree.  If  nitrous-oxide  is  used,  the  canal  should  be  thoroughly 
cleansed  before  the  gas  is  administered,  or  while  it  is  being  given. 
in  order  to  save  time,  but  when  ether  is  employed,  after  anaesthe- 
sia has  been  induced,  the  canal  should  be  cleansed  with  a  solution 
of  bichloride  of  mercury,  followed  by  absolute  alcohol.  Then 
comes  the  incision,  which,   according  to  rule,   should  be   to  the 
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bone.  Where  the  furuncle  is  in  the  deep  portion  of  the  canal. 
undoubtedly  this  is  the  proper  procedure  in  order  to  effect  a  cure 
and  prevent  recurrence.  Much  care  should  be  exercised  when 
operating  against  the  posterior  wall,  remembering  that  this  wall 
forms  the  anterior  boundary  of  the  mastoid  bone,  and  is  some- 
times so  thiii  thai  the  mastoid  might  easily  be  penetrated  by  the 
knife.  When,  however,  the  furuncle  is  in  the  outer  portion  of  the 
meatus  and  superficial,  it  appears  to  me  that  the  above  advice 
might  well  be  modified,  both  for  safety's  sake  and  for  the  comfort 
of  the  patient. 

Anterior  to  the  cartilaginous  meatus  is  the  articulation  of  the 
Lower  jaw.  below  is  the  facial  nerve,  while  in  close  apposition  to 
this  whole  area  the  parotid  gland  lies.  In  infants,  at  birth,  there 
is  no  osseous  meatus,  but  only  the  annulus  tympanicus  to  which 
the  cartilaginous  meatus  extends,  inwardly.  The  bony  meatus  is 
never  formed  before  the  second  to  third  year,  and  often  large 
dihesences  remain  up  to  the  sixth  year,  and  even  to  a  later  period 
in  some  exceptional  cases.  Fortunately,  furuncle  of  the  meatus 
(iocs  not  occur  so  frequently  in  the  young,  as  in  adult  life,  and 
while  the  facial  nerve  is  at  a  great  depth  and  out  of  harm's  way 
in  adults,  it  is  immediately  below  and  internal  to  the  attachment 
of  the  lobule  in  young  children,  and  if  an  inexperienced  operator 
attempted  to  plunge  his  knife  in  until  he  reached  bone,  in  such  a 
case  the  danger  of  severing  the  nerve  would  be  very  great.  Two 
cases  in  which  this  unfortunate  catastrophy  happened  have  conn' 
to  the  notice  of  the  writer  during  the  past  year. 

A  corresponding  anatomical  difference  maintains  as  regards 
the  tempero-maxillary  articulation,  which  under  careless  or  in- 
experienced surgical  procedure  might  be  sadly  injured,  to  the  life- 
long embarrassment  of  the  patient.  And  my  attention  has  re- 
cently been  called  to  a  case  in  which  the  parotid  gland  was  en- 
tered by  the  knife  resulting  in  a  serious  septic  infection. 

Having  now  rehearsed  the  long  approved  methods  of  treat- 
ment of  the  disease  under  consideration.  I  desire  finally  to  bring 
before  you  the  newer  treatment  which  has  been  in  vogue  for 
about  six  years:  of  this  obstinate  and  often  embarrassing  condi- 
tion. 

/  refer  to  the  Vaccint  treatment.  Serum  therapy:  vaccine 
therapy,  and  treatment  with  Hiss'  Extract  of  Leucocytes  should 
not  be  confounded,  or  thought  of  as  being  identical.  Each  is 
founded  upon  an  entirely  different  principle  from  the  others,  and 
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the  mode  of  action  of  each,  in  the  system,  is  wholly  unlike  the 
others. 

By  the  use  of  vaccines,  the  object  is  to  stimulate  the  system 
to  increase  the  formation  of  anti-bodies,  and  by  them  to  overcome 
the  infection  in  the  body. 

What  art  anti-bodies:  The  introduction  into  the  system  of  any 
foreign  substance,  especially  if  that  substance  be  of  an  albumin- 
ous nature,  stimulates  the  system  to  form  bodies  whose  function 
it  is  to  neutralize  the  effect  of.  or  destroy  the  substance  intro- 
duced— these  bodies  so  formed  are  known  as  anti-bodies.  The 
development  in  the  serum  of  these  anti-bodies  in  sufficient  abun- 
dance to  destroy  the  activity  of  a  given  type  of  bacteria,  con- 
stitutes immunity  to  disease  produced  by  that  type. 

It  has  been  shown  by  Metchinkoff  that  micro-organisms-  are 
destroyed  in  the  system,  through  the  action  of  the  phagocytes 
and  particularly  by  the  polymorphonuclear  leucocytes.  The  same 
investigator  holds  that  the  phagocytes  have  a  part  in  the  forma- 
tion of  the  anti-bodies.  It  has  further  been  proved  that  the  blood 
serum  contains  a  substance,  the  function  of  which  is  to  prepare 
the  bacteria  for  ingestion  by  the  phagocytes.  This  substance 
has  been  named  "opsonin." 

When  the  system  becomes  infected,  the  '"opsonins"  are  below 
normal  and  as  the  quantity  of  opsonin  in  the  blood  serum  is 
increased,  improvement  in  the  patient  takes  place. 

It  has  been  demonstrated  that  an  increase  in  the  amount  of 
opsonins  in  the  blood  serum,  and  also  an  increase  in  the  num- 
ber of  anti-bodies,  is  produced  by  the  injection  into  the  system 
of  cultures  of  the  same  kind  of  bacteria  that  cause  the  infection, 
but  which  have  been  killed  prior  to  being  injected. 

The  application  of  this  principle  to  the  treatment  of  furuncle 
of  the  external  auditory  canal,  has  already  produced  such  ex- 
ceedingly good  results,  that  it  may  justly  be  termed  a  specific. 

Whatever  the  disease  may  be,  from  which  a  person  is  suffering 
the  rational  method  of  procedure,  with  respect  of  treatment  is  /« 
seek  the  cause.  So  is  it,  with  the  one  afflicted  with  furuncle  of  the 
auditory  canal,  or  suffering  from  a  general  furunculosis.  The 
anaemic  patient  or  the  victim  of  diabetes,  are  prone  to  be  of  a 
furunculous  predisposition,  yet  it  would  be  exceedingly  unwise 
as  well  as  non-scientific  to  attempt  to  cure  the  patient  by  treat- 
ing the  furuncle  without  having  any  regard  for  the  underlying 
cause,  and  instituting  appropriate  treatment  for  the  causative  dis- 
ease.   In  endeavoring  to  find  the  cause  of  furuncle  of  the  auditory 
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canal,  while  some  eases  are  idiopathic,  some  result  from  an  abra- 
sion, others  from  purulent  aural  discharge,  and  so  on,  it  usually 
will  also  be  found,  that  there  is  a  diminution  of  the  power  of  re- 
sistance, in  the  system  itself,  to  combat  the  micro-organism,  which 
is  the  active  cause  of  the  local  lesion. 

The  object  in  view  in  treatment,  then,  is  to  increase  the  power 
of  resistance  of  the  system,  and  tins  is  accomplished  by  injecting 
into  the  patient  a  vaccine,  cultured  from  the  isolated  organism 
taken  from  the  abscess.  Thus  if  the  organism  in  a  furuncle  is 
the  staphylococcus  pyogenes  aureus  or  albus,  a  culture  is  taken, 
the  organism  is  isolated;  a  vaccine  is  prepared  by  growing  the 
organism  for  twenty-four  hours  on  slant  agar,  then  heating  the 
organism  for  one  hour  at  60°  C.  to  kill  it,  then  diluting  with 
normal  salt  solution  to  the  required  strength.  The  initial  adult 
dose  of  the  above  organism  is  usually  250.000.000.  The  injection 
is  repeated  on  the  second  or  third  day,  being  increased  by  100.- 
000.000  or  according  to  the  reaction  of  the  patient.  If  instead  of 
the  staphylococcus,  the  infective  agent  is  found  to  be  the  strepto- 
coccus, the  beginning  adult  dose  would  be  50.000.000  and  each 
succeeding  dose  would  be  increased  by  10.000.000. 

The  autogenous  vaccines  are  unquestionably  the  most  desirable 
for  use,  being  more  accurate  in  composition,  more  efficacious, 
and  produce  results  that  last  indefinitely.  If  on  the  other  hand 
the  furuncle  has  not  ripened,  and  no  pus  can  be  obtained  from 
it.  the  ''stock''  vaccine  may  be  used,  for  while  the  autogenous 
vaccines  give  almost  ideal  results,  the  "stock"  vaccines  produce 
fair  effect,  and  their  use  is  valuable  until  an  autogenous  prepara- 
tion  can  be  secured,  which  means  about  two  days.  It  is  well  to 
continue  the  injections  for  four  or  five  days  after  all  trouble  seems 
to  have  disappeared.  It  should  be  borne  in  mind  that  the  im- 
munity desired  cannot  be  produced  by  magic:  anti-bodies  must 
first  be  formed  in  the  system,  for  upon  their  production,  immunity 
depends,  and  this  process  requires  three  or  four  days,  and  in 
some  cases  even  a  longer  time.  During  the  time  required  for 
the  formation  of  the  anti-bodies,  after  the  first  injection,  the 
power  of  resistance  of  the  body  is  diminished  and  there  is  pro- 
duced what  is  called  the  negative  phase,  winch  demonstrates 
itself  by  a  change  in  the  opsonic  curve. 

Vaccine  therapy  is  not  a  panacea,  but  when  the  vaccine  is  of 
the  autogenous  variety,  prepared  by  a  skilled  laboratory  worker, 
who  makes  an  isolated  vaccine,  instead  of  a  mixed  vaccine,  which 
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is  so  often  the  fault  of  stork  vaccines,  in  the  disease  which  -we 
have  been  considering  it  acts  as  a  specific. 

Results.     In  furunculous  in  young  infants,  the  staphylococcus 

vaccine  has  proved  itself  invaluable:  improvement  usually  being 
noted  after  the  second  injection.    No  bad  results  have  been  found. 

In  a  series  of  21  cases  treated  at  the  Manhattan  Eye.  Ear  and 
Throat  Hospital,  in  New  York,  (and  all  of  these  were  bad  cases,) 
cases  in  which  the  furuncles  were  of  the  type  that  continued  to 
recur,  and  which  so  often  embarrass  the  surgeon,  every  one  re- 
sponded promptly  to  this  method  of  treatment. 

I  close  this  paper,  by  relating  the  last  case  which  it  has  been 
ray  privilege  to  see. 

A  man  35  years  of  age  had  been  suffering  with  a  furuncle  of 
the  left  auditory  canal  for  upward  of  five  weeks  which  caused 
swelling  of  the  auricle,  and  edema  of  the  surrounding  tissues.  The 
furuncle  had  been  incised  four  times  without  b<  neficial  result.  The 
patient  came  to  the  hospital  on  December  6th.  1911.  An  autogen- 
ous vaccine  was  made,  and  the  first  injection,  250.000.000,  was 
given  on  December  3th.  When  the  patient  returned  on  the  second 
day  thereafter,  the  whole  condition  of  the  external  ear  showed 
marked  improvement  by  reduced  swelling,  loss  of  much  of  the 
discoloration,  and  pain  scarcely  noticeable  even  on  manipulation 
of  the  auricle,  but  the  patient  complained  of  considerable  pain 
in  his  right  ear.  which  had  been  distressing  him  all  of  the  preced- 
ing night.  Inspection  revealed  a  well  developed  furuncle  in  the 
cartilaginous  meatus  of  this  ear.  already  beginning  to  "come  to 
a  head.'"  Nothing  was  done  to  it.  and  a  second  injection  of  vac- 
cine was  given.  On  the  second  day.  again  the  patient  returned 
when  the  left  ear  (the  first  one  attacked)  had  entirely  healed  so 
that  manipulation  of  the  auricle  and  surrounding  parts  elicited 
no  pain,  and  the  furuncle  that  had  developed  in  the  canal  of  the 
right  ear  had  markedly  diminished  in  size  and  angry  appearance, 
pain  also  had  disappeared  except  on  pressure,  and  the  man  felt 
as  though  he  was  almost  well.  A  third  injection  was  given  and 
on  the  second  day  thereafter,  namely  six  days  after  the  be- 
ginning of  treatment,  he  returned  for  inspection  and  was  pro- 
nounced cured,  only  three  injections  having  been  necessary,  and 
this  man  also  had  diabetes.  Injections  were  continued  every  third 
day  as  hereinbefore  advised,  for  six  more  days,  and  on  the  day 
of  this  writing  the  patient  was  discharged  as  permanently  cured. 

Allow  me  to  add  as  a  final  word,  that   vaccine  should  not  be 
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used  carelessly — strict  antisepsis  is  absolutely  necessary — and 
judgment  is  required  in  deciding  the  frequency  of  administration 
and  the  dosage ;  which  must  be  determined  by  a  careful  considera- 
tion of  the  clinical  symptoms.  It  is  only  right  that,  when  a 
patient  entrusts  his  health  to  the  care  of  a  man  in  whom  he  places 
his  confidence,  he  should  receive  the  best  that  can  be  had  at  his 
physician's  hand — therefore  the  vaccine  should  be  prepared 
Preshly  by  a  skilled  laboratory  man,  and  administered  in  accord- 
ance with  established  scientific  principles.  With  the  vaccine 
treatment  always  institute  regular  medical  treatment  and  hy- 
gienic measures  for  any  constitutional  ailment  from  which  the 
patient  may  be  suffering. 

DISCUSSION. 

Dr.  Talbert  R.  Chambers,  Jersey  City,  N.  J.  I  want  to  emphasize 
everything  that  has  been  said  about  the  vaccine  treatment.  It  has 
worked  wonders  in  my  hands. 

Dr.  S.  MacCuen  Smith.  Philadelphia,  Pa.  I  was  very  much  in- 
terested in  Dr.  Brown's  most  excellent  paper,  and  heartily  agree  with 
everything  he  has  brought  forth.  He  mentioned  the  preparation  of 
cocaine,  camphor  and  carbolic  acid  which  I  have  advocated,  and  I 
merely  wish  to  state,  (only  in  reiteration  of  his  statement)  it  must 
be  used  very  early  in  the  disease  to  be  of  any  service.  Where  we 
have  pus  it  is  not  advocated,  with  a  view  of  aborting  the  disease.  In 
incising  a  boil  I  have  always  felt  that  the  incision  was  not,  as  a  rule, 
quite  sufficient.  We  should  curette  the  boil  as  well  as  incise  it.  I 
believe  we  are  unable  to  get  rid  of  all  the  infectious  matter  after 
the  boil  has  been  simply  incised.  I  wish  to  commend  the  use  of  this 
preparation,  which  by  moistening  a  piece  of  cotton  with  it  and  intro- 
ducing it  into  the  external  auditory  canal,  acts  as  an  excellent  anaes- 
thetic. In  the  first  place,  the  principal  pain  has  been  relieved  by  the 
evacuation  of  the  pus  and  it  will  be  further  relieved  by  this  camphor 
preparation.  I  have  never  yet  seen  a  case  where  I  could  open  a  boil 
when  it  was  not  painful.  It  has  been  my  rule  in  the  past  few  years, 
when  I  incise  a  boil,  to  give  an  anaesthetic,  because  boils  must  be 
extremely  painful.  I  wish  to  commend  the  use  of  the  autogenous 
vaccine,  because  it  is  of  great  service  in  these  cases,  but  I  have  never 
received  any  benefit  from  the  stock  vaccine.  The  first  boil  is  allowed 
to  go  until  it  ripens.  The  use  of  the  camphor  menthol  solution,  after 
the  evacuation  of  the  pus,  is  also  for  the  prevention  of  the  develop- 
ment of  further  boils. 

Dr.  Perry  (I.  Goldsmith,  Toronto,  Canada.  So  far  as  Dr.  Brown's 
remarks  referring  to  local  treatment  of  the  infected  auditory  canal, 
my  experience  has  been  fairly  satisfactory.  One  must  not  forget  that 
the  patient  comes  with  an  intensely  painful  ear  and  unless  you  do 
something  and  do  it  quickly,  there  is  likely  to  be  considerable  disap- 
pointment. Vaccines  may  very  well  be  used  and  are  certainly  indicated 
in  these  infections  and  especially  so  when  there  is  a  tendency  for 
recurrence  to  ensue  or  a  series  of  small  boils  to  follow  one  after  the 
other.  After  a  very  thorough  trial  with  vaccines  I  am  not  so  enthusias- 
tic as  Dr.  Brown. 

Dr.  Brown.  One  of  the  gentlemen  spoke  of  curetting  the  boil  as 
well  as  incising  it.      In  the  body  of  the  paper,   which  I   did  not  read 
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because  of  the  lack  of  time,  I  mentioned  that.  We  are  very  apt  to 
make  a  mistake  and  find  a  cyst  in  the  canal  wall  and  if  you  incise  a 
cyst  considering  it  as  a  furuncle,  it  will  keep  on  returning  until  you 
get  rid  of  the  sac. 

With  regard  to  local  anaesthetics,  I  spent  one  day  in  having  both 
of  my  ears  lanced,  and  I  asked  the  doctor  to  do  one  ear  without  any 
anaesthetic,  but  I  didn't  ask  him  to  do  the  other  in  the  same  way. 
the  pain  was  excruciating.  He  used  a  local  anaesthetic  for  the  second 
ear,  and  under  that,  two-thirds  of  the  pain  was  dispelled.  It  does  not 
take  it  all  away,  but  certainly  a  good  deal  of  it.  We  ought  to  take 
into  consideration  the  nervous  condition  of  the  patient. 

With  regard  to  the  last  speaker  and  his  reference  to  vaccines,  we 
could  enter  into  an  endless  discussion.  I  would  say  this:  I  can 
only  speak  from  experience.  I  have  never  seen  the  case  that  has  not 
been  cured  and  cured  speedily.  In  the  series  of  twenty-one  cases  that 
I  referred  to,  every  one  was  permanently  cured.  The  longest  case  of 
any  of  them,  I  think,  was  seven  days,  and  absolutely  well. 

Dr.  Goldsmith:      Were  any  of  these  incised? 

Dr.  Brown:  Yes,  one  of  them,  four  times,  and  finally  it  involved 
the  whole  of  the  external  ear,  before  vaccine  was  used.  The  use  of 
vaccine  cured  it.     They  were  all  cases  of  constant  recurrence. 

Dr.  S.  MacCuen  Smith:      Recurrence  of  the  same  one? 

Dr.  Brown:  No,  not  the  same  one.  The  process  kept  extending  all 
the  time,  so  that  in  some  the  whole  external  ear  became  involved, 
while  in  others  a  second  or  third  furuncle  appeared. 
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By    JAMES   A.    BABBITT,   M.    D.,   of   Philadelphia. 

With  the  wealth  of  literature  before  us  upon  the  pathology. 
etiology  and  symptomatology  of  polypoid  degeneration,  it  would 
neither  be  feasible  nor  pertinent  for  this  brief  paper  to  attempt 
a  conclusive  discussion  of  the  topic.  It  will  therefore,  he  the 
purpose  of  the  writer  to  present  five  phases  which  have  come 
under  recent  observation,  discussing  certain  features  of  the  same 
and  finally  present  two  cases  of  considerable  interest,  whose 
similarity  in  presentation  and  widely  variant  subsequent  history 
is  at  least  instructive.     The  grouping  stands  as  follows: 

I.  Polypoid  degeneration  of  the  middle  turbinate  with  moder- 
ate cystic  change  and  mucoid  degeneration,  but  not  true  peduncul- 
ated polyps. 

II.  Multiple  polyps  filling  middle  and  superior  meati,  more. 
often  bilateral. 

HI.  Small  polyps  and  granulation  tissue  at  the  margins  of  the 
sinus  openings. 

IV.  Large  retention  cysts,  usually  from  and  involving  the 
middle  turbinate  but  polypoid  in  subjective  symptomatology. 

V.  Dense  fibromyxomata.  involving  wide  areas  and  confusing 
i?i  resemblance  to  neoplasm. 

I.  Of  the  first  group,  a  very  considerable  number  were 
studied  during  this  period  of  observation  which  covered  about 
two  years  and  in  most  cases  surgically  removed  by  various  forms 
of  nasal  punches  and  curettes,  slender  scissors  and  frequently  by 
incision  at  the  borders  and  the  cold  snare.  Infrequently  the 
actual  cautery  was  used,  and  where  not  operated  upon,  fused 
chromic  acid  or  trichloracetic  acid  was  sometimes  employed. 

Symptomatic  factors  for  instituting  treatment  were  varied.  In 
connection  with  almost  constant  hyperplastic  rhinitis  and  naso- 
pharyngeal catarrh,  muco  purulent  and  sometimes  purulent, 
five  cases  presented  an  obstinate  eustachian  salpingitis,  with 
tinnitus,  which  in  three  eases  was  positively  relieved  by  operative 
removal  of  the  turbinate  tissue.  In  four  of  the  cases,  boggy 
edematous  inferior  turbinals  with  marked  vasomotor  disturb- 
ances were  reduced  to  reasonable  proportions  by  operation. 
Three  eases  were  associated  with  marked  purulent  sinusitis  of 
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the  ethmoid  and  two  with  frontal  sinus  purulent  discharge  which 
was  subsequently  treated. 

In  eases  of  distorted  septum  or  posterior  ridge,  these  were  first 
corrected  by  submucous  operation  and  in  at  least  three  instances 
obviated  necessity  of  further  interference.  Sinusitis,  generally 
of  anterior  ethmoid  cells  was  present  in  varying  degrees,  though 
at  times  the  involvement  was  simply  a  surface  edematous  in- 
filtration with  but  slight  if  any  underlying  necrosis.  At  least  six 
of  the  cases  recorded  presented  hyper-aesthetic  neurosis  of  the 
hay  fever  type  and  perhaps  half  received  positive  relief. 

II.  In  the  second  group  about  twenty  patients  were  under 
observation,  many  of  them  in  the  dispensary,  generally  compli- 
cated with  asthma  of  more  or  less  severity.  The  upper  chambers 
of  the  nares  were  filled  with  multiple  and  often  multilobulated 
fibromyxomatous  masses,  presenting  both  anteriorly  and  posteri- 
orly and  particularly  in  the  region  of  the  hiatus  semilunaris. 

Their  eradication  invariably  required  considerable  removal  of 
the  turbinate  structure  and-most  persistent  effort.  It  is  encourag- 
ing, however,  to  believe  £hat  ultimate  complete  removal  can  be 
attained,  though  surgical  sinus  invasion  may  be  and  usually  is 
indicated. 

In  five  of  these  cases  eradication  was  attempted  under  general 
anasthesia.  but  not  very  successfully,  as  the  vascularity  of  the 
field  precludes  complete  removal  under  these  conditions  and  the 
patient  usually  resents  the  subsequent  outcropping  of  polyps. 
requiring  cocaine  removal.  It  would  always  seem  advisable  to 
emphasize  the  necessity  of  protracted  and  patient  observation. 

Frequently  asthmatic  symptoms  were  ameliorated  as  conditions 
neared  the  point  of  complete  relief,  but  by  no  means  in  all  cas  s, 
as  a  true  asthma  was  often  present. 

III.  In  spite  of  the  views  of  many  writers  that  the  third  group. 
polypoid  granulations  springing  from  the  margins  of  the  sinus 
openings,  indicates  complete  clearing  of  the  sinus  cavities  by 
intranasal  curettage  or  open  major  operation,  it  is  surprising 
how  frequently  relief  has  been  obtained  by  clearing  away  this 
tissue,  and  instituting  routine  cleansing  of  the  cavities.  It  has 
been  the  intention  of  the  writer  to  use  and  report  upon  the  effect 
of  the  emulsion  of  silver  iodide  on  some  of  these  cases,  but  he  is 
not  ready  to  do  so.  Its  effect  upon  purulent  catarrh  of  the 
mucous  membrane  in  other  localities  would  at  least  warrant  a 
trial. 
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IV.  Iii  the  fourth  group,  rentention  cysts,  four  cases  came 
under  observation,  three  of  which  were  operated  upon.  Two  in- 
volved the  middle  turbinate  and  one  rather  curiously  sprang 
from  the  middle  meatus,  with  antral  complications  and  seemed  to 
combine  both  the  middle  and  inferior  turbinate  of  the  left  side 
in  its  structure.  In  this  case  landmarks  were  almost  obliterated 
and  the  cavity  filled  with  thick  creamy  pus,  hardly  expected  from 
earliest  appearance.  In  the  two  first  cases,  relief  was  almost 
complete,  in  the  latter,  the  patient  resisted  subsequent  treatment 
ami  disappeared  from  view  after  partial  care.  lie  was  about 
fifty  years  of  age  and  reported  similar  treatment  some  twenty 
years  ago. 

V.  The  fifth  group  introduces  two  cases  for  special  report. 
Case  A.  Mrs.  W.,  aged  fifty-five  years,  referred  by  her  physician 
with  history  of  completely  blocked  right  nares  for  many  years, 
associated  with  frequent  hemorrhage.  Slight  previous  operative 
treatment  had  been  attempted,  though  two  years  before,  opera- 
tion had  been  refused  by  previous  consultant  on  account  of  prob- 
able malignancy  based  upon  examination  of  a  small  section. 
Upon  the  first  office  examination,  quite  a  large  portion  was  re- 
moved for  examination.  This  was  followed  by  considerable 
hemorrhage,  but  readily  controlled.  The  patient  proved  to 
have  no  use  of  either  nostril  in  breathing,  complete  anosmia  and 
her  previous  hemorrhage  had  rendered  her  anaemic  and  but  for 
her  placidity  and  freedom  from  nervous  excitement,  might  well 
have  proven  serious  for  her.  The  section  taken  from  the  mass, 
presenting  at  the  external  meatus,  showed  a  rather  dense  fibrous 
tumor,  pallid  save  where  hemorrhagic  infiltration  had  taken  place 
at  the  apex.  It  was  carefully  examined  by  three  pathologists  and 
finally  upon  the  opinion  of  Drs.  Stengel  and  Hopkins,  who  gave 
a  diagnosis  of  fibromyxoma  (X-ray  plates  negative),  the  patient 
was  admitted  to  the  German  Hospital  and  operated  upon  four 
successive  times,  under  cocaine,  and  twice  subsequently  at  the 
office.  An  enormous  amount  of  tissue  came  away,  aggregating 
perhaps  eight  times  the  size  of  the  distal  phalanx  of  the  thumb. 
The  tumor  apparently  sprang  from  the  middle  turbinate,  but  was 
adherent  to  the  septum  and  filled  the  naso  pharynx.  We  were 
never  able  to  obtain  a  posterior  rhinoscopic  view  and  depended 
upon  digital  examination.  Treatment  was  omitted  during  the 
summer,  but  in  the  fall  she  had  regained  the  use  of  both  nostrils 
and  a  slight  return  of  the  sense  of  smell.  There  seems  to  be  no 
tendency  to  recur  and  the  patient  is  entirely  comfortable. 
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Case  B.  Mr.  R.  came  to  the  dispensary  in  September,  with 
history  of  blocked  nares  for  several  months,  with  most  marked 
disturbance  dating  from  the  previous  June.  Nasal  appearance 
almost  identical  with  that  of  the  previous  patient,  but  complicated 
with  evident  antrum  pressure  involvement,  which  had  caused  him 
to  have  the  first  molar  tooth  extracted.  A  section  was  removed 
for  examination  and  diagnosis  was  delayed  for  some  days  on 
account  of  doubt.  In  the  meantime  two  X-ray  examinations  upon 
ordinary  plates  brought  negative  reports.  The  patient  was  of  a 
nervous  temperment  and  complained  so  bitterly  of  pressure  pain 
from  distorted  right  nares.  that  an  operation  was  decided  upon. 
Tlie  diagnosis  from  the  laboratory  at  this  time  was  given  ten- 
tatively as  spindle  cell  sarcoma  of  probably  slow  growth. 

Under  nitrous  oxide  the  nares  was  cleared  as  far  as  possible 
and  to  wash  antrum,  the  balance  of  the  molar  teeth  were  extracted 
and  the  antrum  thus  reached.  Pressure  was  relieved  by  the 
operation,  but  sunn  showed  tendency  to  return  and  further  relief 
was  attempted  under  cocaine.  Recurrence  was  prompt,  but  in 
view  of  the  pathological  report,  a  second  operation  under 
cocaine  was  performed.  Subsequent  history  included  later 
slight  removal  and  routine  cleansing.  The  patient  got  steadily 
worse  and  Dr.  Deaver  was  consulted  relative  to  projected  removal 
of  the  superior  maxilla  if  involved.  Six  or  eight  stereoscopic 
X-ray  plates  were  then  taken  and  their  reading  indicated  involve- 
ment of  both  antra  and  considerable  change  in  the  bony  wall  of 
far  reaching  extent.  Under  this  opinion,  no  further  operation 
was  attempted.  The  patient  then  became  discouraged  and  re- 
turned to  his  home.  He  then  fell  into  the  hands  of  a  "paste" 
doctor,  under  whose  ministrations,  a  frightful  excoriation 
of  cheek  and  face  resulted.  The  patient  was  visited  about  one 
month  ago.  by  the  writer  in  company  with  the  family  physician, 
and  found  in  a  terrible  condition,  the  right  eye  pushed  forward 
and  up  and  pus  coming  from  the  inner  eanthus.  nose  and  mouth. 
The  tumor  had  grown  rapidly  in  size  and  death  with  septic  in- 
fection seemed  the  only  outcome. 

Here  were  two  parallel  cases  presenting  a  most  similar  ap- 
pearance. In  the  former,  complete  relief  was  obtained,  in  the 
latter,  surgery,  perhaps  unwisely  done,  was  at  the  very  least,  in- 
effective, though  the  patient  is  still  living  at  the  time  of  writing. 

Indications  for  operation  seemed,  in  both  cases,  extremely 
doubtful,  yet  in  the  former,  relieved,  in  the  latter,  increased 
malignant  development. 
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DISCUSSION. 

Dr.  H.  Holbrook  Curtis,  New  York  City.  I  would  like  to  inquire 
if  Dr.  Deaver  of  Philadelphia  refused  to  operate  on  that  case,  what 
his  grounds  for  refusing  were,  except  on  the  general  view  that  it  was 
a  malignant  tumor  and  it  necessitated  quite  a  large  incision.  I  don't 
see  why  the  whole  thing  was  not  operated  on. 

Dr.  Harris  P.  Mosher,  Boston,  Mass.  Dr.  Curtis's  question  brings 
me  to  my  feet.  In  cases  of  this  kind  the  external  operation  should  be 
performed.  Not  the  old  fashioned  resection  of  the  superior  maxilla 
but  a  modification  of  it,  the  essential  part  of  the  modification  being 
to  leave  the  floor  of  the  antrum,  and  not  to  carry  the  incision  through 
the  center  of  the  upper  lip.  The  operation  should  be  carried  out  under 
the  illumination  of  the  head  mirror  or  the  electric  forehead  light.  I 
operated  a  case  after  this  method  yesterday.  The  operation  is  car- 
ried out  as  follows:  The  typical  skin  incision  for  resection  of  the 
superior  maxilla  is  made  except  that  it  is  not  carried  completely 
through  the  middle  of  the  upper  lip  and  in  addition  is  extended 
upward  above  the  inner  canthus  nearly  to  the  eyebrow.  When  this 
flap  made  by  this  incision  is  dissected  back  the  canine  fossa,  the 
nasal  notch  and  the  ascending  process  of  the  superior  maxilla  are 
uncovered.  The  lachrymal  sac  and  the  periostium  over  the  osplanum 
are  now  freed  and  turned  outward  the  same  as  is  done  in  the  external 
operation  on  the  ethmoidal  labyrinth.  Next  the  bone  over  the  canine 
fossa  is  removed  together  with  the  ascending  process  of  the  superior 
maxilla.  The  removal  of  bone  from  the  anterior  face  of  the  antrum 
is  made  complete  by  removing  the  bone  inward  to  the  nasal  notch. 
The  tumor  has  usually  eroded  the  inner  wall  of  the  antrum  by 
pressure  so  that  this  does  not  have  to  be  taken  away.  If,  however, 
any  of  the  inner  wall  of  the  antrum  remains  this,  like  the  front  wall, 
is  removed.  By  saving  the  floor  of  the  antrum  and  by  plugging  the 
chona,  and  as  a  rule  plugging  through  the  nose  is  sufficient,  blood 
is  kept  out  of  the  patient's  pharynx,  and  the  physician  can  work  at 
ease.  Most  of  these  growths  start  from  the  ethmoidal  labyrinth  and 
invade  the  antrum  secondarily.  Taking  out  the  superior  maxilla  by 
the  classical  operation  leaves  the  origin  of  the  disease  untouched. 
When  the  antrum  is  full  of  the  new  growth  the  cases  are  usually  hope- 
less and  resection  of  the  whole  superior  maxilla  simply  makes  the 
patient's  death  more  horrible,  if  possible. 

When  malignant  disease  of  the  ethmoidal  labyrinth  is  attacked  after 
the  manner  which  1  have  just  described  it  is  often  possible  to  get  over 
and  under  and  around  the  growth  and  to  remove  it  practically  as  one 
mass.  This  means  that  everything  is  done  under  full  vision  because 
the  field  is  not  continually  flooded  by  the  morcellation  of  the  tumor. 
In  fact,  in  my  case  of  yesterday,  which  I  am  using  as  a  text  for  these 
remarks,  I  had  anticipated  great  trouble  from  bleeding  because  the 
tumor  bled  severely  whenever  it  was  touched  within  the  nose,  but  to 
my  great  relief  the  operation  was  carried  through  to  the  end  witli 
practically  no  bleeding  at  all. 

If,  after  the  removal  of  the  ethmoidal  labyrinth,  it  is  found  that 
the  floor  of  the  antrum  is  involved  then  of  course  it  should  be 
removed.  Such  involvement,  however,  is  not  usually  found  unless 
the  cases  are  so  far  advanced  as  to  be  hopeless.  Such  cases,  I  feel, 
should  not  be  operated  upon. 

Dr.  Stephen  H.  Lutz,  Brooklyn,  N. .  Y.  I  would  like  to  take  issue 
on  one  point,  and  that  is  the  cauterization  of  the  middle  turbinal  or 
superior  turbinal.  I  would  imagine  the  cauterization  or  even  finding 
the  place  to  cauterize  would  be  a  decidedly  hard  piece  of  work  in  the 
superior  meatus  and  the  cauterization  of  the  middle  turbina,  I  don't 
believe  is  a  generally  accepted  good  proposition,  nor  good  surgery. 
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Dr.  Babbitt.  With  regard  to  the  operation  iu  this  particular  ease 
it  seemed  wise  to  bring  this  question  before  the  surgeon  Avho  was 
watching  the  case,  and  after  his  opinion  had  been  expressed,  his  refusal 
to  do  so  was  on  the  basis  that  the  disease  had  proceeded  so  far  that 
the  patient  was  not  likely  to  survive.  The  operation  was  refused  on 
the  ground  that  extension  and  hemorrhage  would  mean  inevitable 
fatality. 


A    NOTE    ON    THE    USE    OF    ALCOHOL    IN    ACCESSORY 
SINUS   DISEASE. 

By   STEPHEN  H.   LUTZ.   M.   IX.   Brooklyn.   X.    Y. 

After  more  than  a  year's  use  of  aleohol  for  washing  out  all 
of  the  accessory  sinuses  and  having  had  some  success  with  it,  1 
deemed  it  advisable  to  present  it  as  a  regular  method  of  treat- 
ment and  advocate  its  use  in  all  acute  cases. 

In  many  chronic  cases  I  have  obtained  better  results  from  its 
use  than  from  anything  else. 

The  strength  of  the  solution  used  is  from  50  per  cent,  to  full 
strength,  reaching  the  maximum  after  the  third  or  fourth 
treatment. 

Taking  a  case  of  acute  antrum  as  an  example,  my  usual  pro- 
cedure is  as  follows:  Perforate  the  naso-antral  wall,  wash  the 
antrum  with  hot  boracic  acid  or  hot  normal  salt  solution,  blow  the 
fluid  out  of  the  cavity  with  warmed  air  and  inject,  by  means  of 
;i  syringe  with  a  soft  silver  canula  that  can  he  bent  and  shaped 
to  fit.  a  sufficient  quantity  of  alcohol  to  till  the  antrum  to  over- 
flowing. The  patient  is  instructed  to  hold  the  head  toward  the 
affected  side  and  then  bend  forward  to  allow  the  alcohol  in  excess 
to  run  out  into  the  basin.  The  remainder  is  retained  until  the 
accumulation  of  mucous  and  serous  discharge  caused  by  the 
alcohol  makes  it  necessary  for  the  patient  to  free  the  nasal 
passages.  The  patient  is  instructed  to  blow  the  nose  "wide 
open."  no  pressure  being  applied  to  either  side  of  the  nose. 

If  the  patient  is  patient  the  alcohol  can  be  retained  for  a  period 
of  ten  or  fifteen  minutes  before  the  wide  open  blowing  is  allowed. 

The  burning  sensation  lasts  but  a  short  time.  Alcohol  running 
down  the  throat  or  into  the  mouth  causes  cough  or  burning  in 
the  mouth.  This  is  one  of  the  chief  objections  made  by  the 
patient  when  the  alcohol  is  used  stronger  than  50  per  cent, 
strength. 

The  results  obtained  in  the  following  cases  have  convinced  me 
of  its  value.  In  about  fourteen  months  I  have  seen  76  patients 
with  pus  in  the  nose  coming  from  the  various  sinuses  as  follows: 
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Antrum 28 

Antrum  and  Frontal 1 

Antrum  and  Ethmoid 19 

Antrum  and  Sphenoid 1 

Frontal 3 

Frontal  and  Ethmoid 6 

Ethmoid 9 

Frontal,  Ethmoid  and  Antrum 8 

Ethmoid,    Sphenoid    and   Antrum 5 

Sphenoid 3 

Frontal,  Ethmoid,  Sphenoid  and  Antrum 2 

Eighty-five  cases  in  all.  The  difference  in  figures  is  clue  to 
some  patients  having  trouble  on  both  sides  of  the  nose. 

These  cases  cleared  up  in  the  following  manner :  Two  in  one 
week,  11  in  two  weeks,  15  in  three  weeks,  15  in  four  weeks,  13 
in  five  weeks.  Of  the  remaining  29  cases  16  have  recurrences  at 
longer  or  shorter  intervals  and  should  have  radical  external  or 
more  extensive  internal  operations  done,  but  they  are  comfortable 
a  greater  part  of  the  time  and  they  regard  their  recurrences  as 
"colds"  or  they  are  satisfied  with  the  condition  now  because 
they  are  better  than  they  were  before  treatment.  Seven  of  this 
group  of  85  had  radical  work  done  under  ether,  the  others  were 
all  operated  under  cocaine  anaesthesia  either  in  my  office  or  at 
a  hospital.  A  radical  operation  through  the  anterior  wall  was 
done  in  four  cases  of  antrum  disease  under  cocaine  alone  and  in 
all  of  the  85  cases  there  was  some  operative  work  done  under 
cocaine  and  in  every  case  pus  was  washed  out  of  the  cavity 
opened. 

In  old  antrum  cases  where  there  is  thickening  and  polypoid 
degeneration  of  the  mucous  membrane,  alcohol  reduces  the 
thickening  in  a  very  short  time,  thereby  making  it  possible  to  do 
less  curetting  than  was  formerly  thought  necessary. 

Any  of  the  accepted  methods  of  attacking  accessory  sinus 
disease  intranasally  may  be  used  to  procure  a  free  opening  for 
drainage.  "When  alcohol  is  used  for  washing,  the  drainage  must 
be  free  and  unobstructed.  All  polypi  that  can.be  reached  must 
be  thoroughly  removed. 

I  do  not  offer  this  as  a  cure-all.  Where  there  is  necrotic  bone 
that  cannot  be  reached  from  within  the  nose,  in  the  frontal, 
ethmoid  or  antrum  regions,  the  external  route  must  be  resorted 
to.  No  amount  of  intranasal  treatment  will  cure  this  class  of 
cases. 

I  do  not  think  alcohol  has  been  generally  used  as  a  means  of 
nasal  treatment  and  that  is  my  reason  for  presenting  this  paper 
for  your  consideration. 
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Dr.  H.  Holbrook  Curtis,  New  York  City.  I  would  state  that  as  a 
result  of  my  experience,  the  larger  opening  you  make  from  the  nose 
to  the  antrum  the  better.  I  always  make  it  with  curved  gouges,  by 
which  in  less  than  a  minute  I  can  always  make  a  large  opening  into 
the  antrum  under  cocaine.  In  regard  to  the  natural  orifice,  I  would 
say  that  several  years  ago  I  made  the  statement  that  I  could  nearly 
always  get  into  the  antrum  with  a  canula.  I  was  pooh-poohed  at 
the  time  and  everybody  said,  especially  Dr.  Douglass  who  had  made 
a  great  many  experiments  on  the  cadaver,  that  he  didn't  believe  it 
could  be  done.  I  would  say  from  my  own  experience  that  I  certainly, 
in  more  than  seven  cases  out  of  ten,  do  it.  By  cocainizing  the  space 
and  putting  the  canula  up  under  the  middle  turbinate  you  can  feel 
the  point  of  least  resistance  and  you  can  get  into  the  antrum  by  this 
means.  Then  by  syringing  you  get  the  entire  contents  of  the  antrum 
and  you  can  recognize  them  from  any  other  that  comes  from  the  nose. 
I  recently  have  had  cases  in  which  I  teach  my  patients  to  introduce 
the  canula,  and  wash  out  their  own  antra.  My  experience  with  the 
syringing  is  that  if  you  keep  it  up  you  keep  it  up  indefinitely,  but  if 
you  syringe  until  you  get  but  a  slight  amount  of  pus,  and  then  tell 
the  patient  to  syringe  once  a  week  or  once  a  month,  the  result  will 
be  as  good.  It  has  been  a  question  in  my  mind  lately  as  to  how 
much  even  of  that  is  necessary. 

Dr.  Thomas  J.  Harris,  New  York  City.  I  should  like  to  ask  Dr. 
Lutz  what  proportion  of  these  cases  was  cured  and  what  proportion 
of  the  eighty-five  cases  was  not.  I  wish  Dr.  Lutz  had  been  a  little 
more  specific  in  his  figures,  as  to  the  number  of  cases  treated,  etc.  In 
order  to  judge,  we  have  got  to  have  a  more  careful  analysis  of  these 
seventy-odd  cases,  what  the  operations  have  shown  where  this  alcohol 
has  been  used,  the  number  treated,  and  how.  In  the  case  of  antral 
diseases — opening  into  the  antrum  and  allowing  air  to  get  into  it — 
how  it  would  compare  with  the  use  of  alcohol?  I  honestly  don't  see 
what  you  are  going  to  gain  from  his  report.  It  is  a  statement  that 
he  has  been  able  to  assist  cure  in  these  seventy-six  cases.  How  does 
he  know  they  were  cured? 

I  have  opened  my  antra  after  removing  a  portion  of  the  inferior 
turbinate  with  gouges  and  made  my  orifice  perfectly  smooth  and  been 
surprised  to  see  the  good  results  after  leaving  my  patients  alone  for 
four  or  five  days. 

I  think  alcohol  injection  in  the  sphenoid  would  be  a  most  admirable 
practice,  because  it  is  very  difficult  to  get  the  patient  to  syringe,  where 
there  is  a  very  small  orifice,  and  when  the  pain  is  severe. 

Dr.  Lutz:  On  the  remarks  of  Dr.  Harris  not  being  sure  if  the  pus 
comes  out,  one  is  not  always  sure. 

In  reference  to  the  remarks  of  Dr.  Curtis,  I  have  little  confidence  in 
my  ability  to  wash  out  the  antrum  through  the  natural  opening. 

Dr.  Charles  P.  Grayson,  Philadelphia.  The  statement  has  been 
made  a  number  of  times  that  irrigation  or  treatment  of  the  antrum  by 
way  of  its  anatomical  opening,  the  ostium  maxillare,  is  seldom,  if 
ever,  possible.  My  own  experience  would  lead  me  to  challenge  rather 
than  to  confirm  this  statement.  As  a  matter  of  fact,  I  think  it  is  in  but 
a  small  proportion  of  cases  that,  after  a  preliminary  contraction  of  the 
middle  and  lower  turbinates  by  means  of  cocaine  and  one  of  the 
suprarenal  preparations,  a  slender  canula  with  suitable  curve  cannot 
be  readily  introduced  into  the  normal  os.  In  several  cases  that  I  have 
seen  in  which  an  alveolar  opening  had  previously  been  made  into  the 
antrum,  I  have  irrigated  the  sinus  through  its  nasal  opening  and  had 
the  fluid  escape  by  way  of  the  alveolus.  In  these  cases  there  could 
scarcely  be  a  legitimate  doubt  as  to  the  ostium  maxillare  having  been 
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successfully  reached  and  entered.  An  unintentional  puncture  of  the 
nasal  wall  of  the  sinus  would  certainly  have  been  announced  by  the 
appearance  of  at  least  a  few  drops  of  blood. 

Dr.  Lutz:  I  want  to  show  this  soft  silver  canula  that  can  be  bent  in 
any  and  every  shape  so  that  it  can  be  inserted  into  the  natural  open- 
ing of  any  accessory  sinus  when  the  opening  is  located. 

I  made  a  short  report  and  did  not  go  into  detail  as  I  may  at  some 
other  time.  As  for  Dr.  Harris'  questions  about  the  diagnosis  in  the 
cases  reported,  I  want  to  say  that  X-ray  plates  were  made  in  several 
cases  where  there  was  a  doubt.  In  all  the  cases  pus  coming  from  the 
direction  of  the  normal  ostium  was  considered  good  enough  reason 
for  washing  out  the  cavity.  Where  pus  could  not  be  plainly  seen, 
suction  was  used  to  draw  it  into  view,  if  possible,  and  if  nothing  was 
seen  the  naso-antral  wall  was  punctured  under  the  lower  turbinate  and 
the  antrum  washed  out  with  warm  saline.  That  was  for  diagnostic 
purposes  only.  I  don't  want  anybody  to  think  that  I  went  off  half- 
cocked  in  the  matter  of  treating  sinus  disease.  Some  of  these  gentle- 
men did  not  hear  or  did  not  understand  me.  Alcohol  was  used  in 
addition  to  the  necessary  surgery,  not  in  place  of  it. 

Some  one  asked  about  what  proportion  of  these  cases  were  acute. 
In  the  paper  I  urge  the  use  of  alcohol  in  acute  cases.  A  large  number 
of  these  cases  were  acute.  This  is  shown  by  the  fact  that  many  were 
cured  in  two,  three  or  four  weeks.  There  are  not  many  chronic  cases 
operated  and  cured  in  two  or  three  weeks. 

This  paper  was  simply  to  show  the  number  and  kind  of  cases  in 
which  alcohol  was  used.  All  the  cases  that  were  operated  and  opened 
were  widely  opened.  All  the  necessary  surgery  was  done  on  the  middle 
turbinate,  natural  openings  freed  and  enlarged  and  submucous  re- 
sections done  when  indicated.  When  no  benefit  was  obtained  from 
four  or  five  washings  with  alcohol  the  cavity  was  widely  opened,  but 
alcohol  was  used  for  whatever  washing  was  done  after  that. 

A  patient  is  hardly  ever  anxious  to  have  an  operation  and  if  we  can 
relieve  the  pain  in  the  face  by  washing  the  antrum  several  times  he 
will  be  much  happier. 

I  do  not  present  this  as  a  cure-all,  but  I  believe  that  if  you  would  use 
alcohol  in  these  cases  you  would  find  it  very  much  better  than  solutions 
that  have  been  used  in  the  past. 


MEETING  OF  THE  MIDDLE  SECTION,  HELD  IN  CINCIN- 
NATI, OHIO,  FEBRUARY  22,  1912,  UNDER  THE  CHAIR- 
MANSHIP OF  DR.  JOHN  A.  THOMPSON,  OF  CINCINNATI.* 


PRESENTATION  OF  HYPOPHYSEAL  TUMOR  CASES. 

By    DR.    C.    R.    HOLMES,    Cincinnati,    Ohio. 

Case  1.     Mrs.  B ,  age  45.     Was  first  examined  by  rue  hi 

1911,  shortly  before  I  left  for  Europe,  which  was  my  reason  for 
not  desiring  to  operate  then,  but  I  advised  her  to  go  to  Vienna, 
where  I  subsequently  saw  her  in  consultation  with  Dr.  Hirsch 
several  weeks  after  he  had  operated. 

When  I  first  saw  the  patient  she  gave  a  history  of  terrible 
headaches  with  rapid  failure  of  vision,  being  R.  E.  V.  fingers  at 
8  feet  (eccentric  fixation)  and  L.  E.  V.  absence  of  light  perception. 

The  X-Ray  revealed  the  floor  of  the  sella  tursica  greatly  dis- 
tended into  the  sphenoid  cavity.  Following  the  operation  (which 
was  performed  by  the  intranasal  route)  there  was  for  a  time 
almost  total  cessation  of  the  head  pains,  but  a  steady  deteriora- 
tion of  vision.  She  then  received  radium  treatment,  by  means 
of  a  small  radium  tube  being  placed  within  the  sphenoid  cavity, 
but  without  any  improvement  of  vision,  and  the  head  pains  began 
again.  She  returned  to  this  country  in  the  autumn  and  has  been 
under  my  observation  since.  The  headaches  are  now  intermittent 
in  character,  but  vision  has  been  totally  lost  in  the  left  eye  and 
she  has  only  light  perception  in  the  right.  Acromegaly  is  absent 
in  this  case. 

Case  2.  Mr.  W ,  age  45.  Large  and  well  developed.  Con- 
sulted me  first  on  May  18th.  1911.  on  account  of  failing  vision  and 
intense  headaches.  Vision  was  20/200  Right  and  20/200  Left. 
He  presented  the  typical  form  of  acromegaly.  The  X-Ray  show- 
ing marked  distention  of  the  floor  of  the  sella  tursica  into  the 
sphenoid  cavity,  in  fact  the  latter  is  almost  entirely  obliterated. 

*The  small  amount  of  material  from  the  meeting  of  the  middle  section 
is  due  to  the  fact  that  the  day  before  the  meeting  the  Middle  West  was 
traversed  by  a  blizzard,  blocking  all  the  railroads.  Only  two  of  the  seven 
on   the  program  arrived  in  time  to  read  their  papers. 

One-half  of  the  program,  was  a  Clinic  at  the  Cincinnati  Hospital. 
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I  selected  the  intranasal  route  and  made  the  preliminary  opera- 
tion on  November  15th.  1911,  removing  the  right  middle  turbinate, 
freely  opened  the  enormously  dilated  posterior  ethmoidal  cells  on 
the  right  side  in  order  to  gain  working  space ;  also  removed  the 
posterior  portion  of  the  septum.  While  in  the  hospital,  con- 
valescing from  the  preliminary  operation,  he  suffered  a  severe 
attack  of  acute  articular  rheumatism,  to  which  he  is  subject, 
delayed  the  second  operation  and  he  was  sent  home  to  recuper- 
ate. Returned  yesterday  for  the  final  operation,  when  to  my 
astonishment  I  found  that  his  vision  has  more  than  doubled  in 
both  eyes,  both  fields  have  enlarged  and  headaches  almost  gone. 
I  am  not  prepared  today  to  explain  the  cause  for  this  favorable 
result.  I  believe  it  is  due  to  the  preliminary  operation,  but  doubt 
if  we  can  hope  for  it  to  be  permanent  until  the  final  operation 
has  been  performed. 

Case  3.     Dr.  I.  ,  age  33.     Came  to  me  yesterday  for  the 

first  time.  Has  been  operated  upon  by  a  physician  in  the  east, 
twice  by  the  intranasal  route,  and  the  third  time  being  a  decom- 
pression operation.  Prior  to  the  operation  there  was  great 
drowsiness  and  mental  impairment,  which  has  almost  entirely 
disappeared.  Vision  however  has  continued  to  decrease,  now 
being  R.  E.  V.  10/200  (eccentric  fixation.)  L.  E.  V.  movement  of 
hand  10  inches. 

DISCUSSION. 

Dr.  D.  T.  Vail,  of  Cincinnati.  Having  diagnosed  four  cases  of  tumor 
of  the  hypophysis  and  having  seen  the  diagnosis  in  each  case  verified 
by  the  after  -course,  I  feel  qualified  to  speak  concerning  the  subject 
from  a  clinical  standpoint. 

These  patients  first  seek  an  oculist  on  account  of  the  early  symptoms, 
failing  vision  and  inveterate  headaches.  The  rhinologist  or  the  surgeon 
will  not  have  a  chance  to  see  them  until  the  oculist  or  neurologist  has 
made  the  diagnosis,  alas,  when  the  case  is  well  on  toward  blindness. 
It  becomes  a  matter  of  great  importance  for  the  oculist  or  neurologist  to 
be  familiar  with  the  early  symptoms  and  to  make  a  positive  diagnosis 
early  in  a  given  case,  that  the  vision  may  be  conserved,  if  possible. 

What  are  the  early  signs  of  the  disease?  There  are  only  two  symp- 
toms that  are  prodromal,  that  is,  that  precede  the  well  known  syndrome 
of  acromegaly.  They  are,  first  severe  headaches,  which  are  usually 
paroxysmal  and  prostrating  and  incited  by  any  slight  exertion  or  excite- 
ment, and,  second,  limitation  of  the  fields  of  vision  for  colors  on  the 
temple  side  of  the  axis  of  vision.  The  former  is  voluntarily  given  by 
the  patient  who  seeks  the  oculist  for  relief;  the  latter  is  discovered  by 
the  oculist  upon  making  a  careful  test  of  the  fields  of  vision  by  means 
of  a  perimeter. 

If  the  history  of  severe  and  increasing  headaches  of  rather  recent 
date  is  given  and  limitation  of  the  fields  of  vision  on  the  temple  side 
(bi-temporal  hemianopsia)  is  revealed  by  the  perimeter,  a  tentative 
diagnosis  of  tumor  of  the  hypophysis  is  justifiable.      This  must  be  cor- 
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roborated  by  other  evidence,  if  possible,  before  a  positive  and  undoubted 
diagnosis  can  be  made,  and  the  corroborative  evidence  consists  in,  first, 
a  positive  X-Ray  plate,  showing  enlargement  of  the  sella  tursica,  and, 
second,  pathologic  variation  in  the  appearance  of  the  nasal  side  of  the 
optic  disks,  as  seen  by  the  ophthalmoscope.  Other  corroborative  symp- 
toms are  kyphosis,  enlargement  of  the  bones  of  the  face,  stubby  and 
enlarged  fingers  amenorrhoea,  loss  of  sexual  power  and  a  certain 
peculiar  expression  of  the  countenance,  which  may  be  called  somber, 
doughy  or  leonine. 

In  one  of  my  cases.  I  was  able  to  make  a  diagnosis  a  year  before  it 
was  corroborated  by  eminent  neurologists.  That  patient  is  now  under 
Cushing's  care  at  Baltimore  and  is  undergoing  operative  treatment  for 
tumor  of  the  hypophysis.  I  first  saw  him  when  the  disease  was  in  its 
incipiency.  His  vision  was  20/20  (normal),  the  fields  of  vision  for 
white  were  normal,  but  there  was  bi-temporal  blindness  for  colors 
(which  aroused  my  suspicion)  and  the  X-Ray  show'ed  enlarged  sella 
tursica.  I  reported  my  diagnosis  to  his  family  physician,  but  he  main- 
tained it  was  hysteria,  and  from  him  the  patient  passed  under  the  care 
of  neurologists,  who  confined  him  in  a  sanitarium  near  Boston  for  many 
months,  treating  him  for  hysteria,  pre-senility,  dementia  and  what-not. 
In  time  the  general  symptoms  spoke  so  plainly  of  the  real  trouble  being 
a  tumor  of  the  hypophysis  that  he  was  at  last  referred  to  the  surgeon, 
where  he  should  have  gone  at  first. 

How  do  we  explain  the  bi-temporal  hemianopsia?  At  the  risk  of 
being  pedantic,  I  will  say  there  is  only  one  place  where  a  growing  tumor 
pressing  on  the  optic  tracts  can  cause  this  symptom,  and  that  is  where 
the  fibers  cross  after  entering  the  skull  cavity;  viz:  at  the  optic  chiasm. 
it  should  be  borne  in  mind  that  the  nasal  side  of  the  retina  is  made  up 
of  the  fibers  of  the  optic  nerve  which  have  crossed  from  the  opposite 
cerebral  hemisphere.  This  half  of  the  retina  supplies  the  sensation  of 
sight  in  the  templt  field  of  vision;  hence,  anything  pressing  or  growing 
upon  the  optic  chiasm  will  suppress  the  sensation  of  sight  on  the  temple 
side  of  the  fixation  point  on  both  sides.  This  condition  is  never  noticed 
by  the  patient,  strange  to  say,  and  therefore  must  be  discovered  by  the 
physician  who  tests  for  it.  The  temple  side  of  the  retina  is  made  up 
of  fibers  of  the  optic  nerve  which  do  not  cross  and  therefore  the  patient 
will  have  normal  fields  of  vision  on  the  nasal  .side,  since  the  nasal  field 
of  vision  is  elicited  from  the  temple  side  of  the  retina.  In  time  the 
tumor  grows  large  enough  to  suppress  the  impulse  of  sight  traveling 
along  the  uncrossed  fibers  also,  since  they  lie  close  to  either  end  of  the 
chiasm,  but  all  such  fibers  are  usually  not  paralyzed  and  so  the  patient, 
even  in  far  advanced  cases,  will  usually  retain  some  sight  on  the  nasal 
side. 

My  plea  is  that  tumor  of  the  hypophysis  is  diagnosable  early  and  that 
it  is  unjust  to  wait  till  the  patient  is  far  advanced  on  toward  blindness 
and  invalidism  before  surgical  measures  are  considered. 

Dr.  J.  A.  Stucky,  of  Lexington,  Ky.  I  have  been  observing  two  cases. 
I  think  the  improvement  in  the  case  shown  by  Dr.  Holmes  could  be 
accounted  for  by  the  treatment  suggested.  Some  of  the  pressure  was 
relieved  by  the  removal  of  the  anterior  wall  of  the  sphenoid,  and  in  this 
way  some  relief  was  obtained.  Some  months  ago  I  had  under  my  care 
a  child  from  the  mountains,  15  years  of  age.  His  nose  was  blocked, 
he  looked  and  acted  like  an  idiot.  I  removed  his  adenoids  and  resected 
the  middle  turbinate,  and  followed  this  with  thyroid  treatment.  During 
his  stay  in  the  hospital  the  improved  condition  of  the  child  was  marked, 
and  his  improvement,  both  mentally  and  physically,  continues. 


SOME    UNTOWARD    AFTER    EFFECTS   OF    TOO   RADICAL 
TONSILLECTOMY. 

By  J.   A.   STUCKT,  M.    D.,   Lexington,   Ky. 

The  object  of  this  report  is  not  to  start  a  discussion  of  the 
merits  of  Tonsillectomy  versus  Tonsillotomy  or  the  indications  and 
technique  of  the  operation.  Within  less  than  a  year  I  have  seen 
a  sufficient  number  of  eases  in  consultation,  showing  untoward 
and  displeasing  results  from  too  radical  removal  of  the  tonsils, 
to  feel  justified  in  bringing  the  subject  before  the  section. 

There  is  no  surgical  operation  performed  more  frequently  than 
the  removal,  complete  or  partial,  of  the  faucial  tonsil. 

Waiving  the  consideration  of  the  function  of  these  glands,  if 
they  have  one. 

First.  I  do  not  believe  that  complete  tonsillectomy  should  be 
advocated  as  a  routine  procedure.  The  topic  and  scope  of  this 
paper  does  not  permit  of  giving  reasons  for  this  conclusion. 

I  have  claimed  for  years  that  tonsillectomy  should  be  regarded 
as  a  major  operation  and  as  such  should  be  performed  in  a 
hospital  with  careful  surgical  technique. 

Second.  In  many,  probably  in  the  majority  of  cases  where 
tonsillectomy  is  performed,  there  is  more  or  less  injury  done  to 
the  pillars  of  the  fauces.  In  removing  the  tonsils  and  capsule 
some  shreds  of  muscular  tissue  are  usually  cut  or  torn  off  and  are 
adherent  to  the  removed  gland.  Even  should  this  not  occur  the 
muscle  is  left  uncovered,  hence  unprotected  over  the  area  to 
which  the  capsule  of  the  tonsil  was  adhered. 

Third.  Tonsillectomy  is  not  a  simple  operation  nor  is  it  free 
from  danger,  yet  it  is  being  performed  more  frequently  by  gen- 
eral practitioners  and  embryo  specialists  than  any  operation  in 
surgery.  In  this  report  I  do  not  refer  to  that  most  dreaded  of  all 
sequelae,  hemorrhage,  though  the  number  of  these  is  alarmingly 
on  the  increase.  The  untoward  after  effects  of  too  radical  re- 
moval of  tonsils  that  I  have  personally  seen,  weeks  and  months 
after,  the  operation,  were  in  children  and  young  adults,  some 
operated  upon  by  laryngologists  of  both  experience  and  skill, 
others  by  general  practitioners. 

I  have  seen  one  case  of  facial  paralysis  lasting  for  five  weeks. 
This  ease  was  operated  upon  by  a  well  known  laryngologist.  and 
there  was  a  cellulitis  following  the  operation.  Tavo  months  after, 
the   cicatricial  tissue  between  the  anterior  and  posterior  pillars 
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had  the  appearance  of  that  so  often  seen  following  syphilitic 
ulceration.  I  have  seen  three  cases  in  which  a  claim  was  made 
of  marked  impairment  of  the  voice,  especially  of  the  high  tones. 
One  of  these  cases  was  a  well  known  tenor  singer,  who  was  not 
only  worried  about  having  lost  a  onedialf  tone  of  his  voice  as  a 
result  of  the  operation,  but  threatened  to  make  it  unpleasant  for 
the  operator.  In  two  other  cases  the  pillars  of  the  soft  palate 
were  out  of  alignment,  due  to  cicatricial  contraction,  causing 
tension  and  interference  with  palatal  movements,  making 
swallowing  a  discomfort.  As  one  child  14  years  of  age  expressed 
it.  "I  do  not  swallow  as  well  on  one  side  as  I  do  on  the  other." 
The  anterior  and  posterior  pillars  were  matted  down  by  ad- 
hesions, causing  the  traction  to  be  so  great  around  the  fossa  of 
Rosenmuller  as  to  cause  a  partial  closure  of  the  eustachian  tube 
with  subsequent  tinnitus.  In  three  other  cases  the  uvula  had 
been  caught  in  the  loop  of  the  snare  as  it  was  being  placed  around 
the  tonsil  and  was  removed  with  the  tonsil.  In  two  other  cases 
there  was  a  loss  of  tonicity  of  the  tensor  palati  and  levator 
muscles,  which  resulted  in  the  regurgitation  of  fluids  through  the 
nares.  which  lasted  for  several  weeks.  This  was  evidently  due 
to  the  great  traction  made  with  the  tonsillar  forceps,  which  was 
necessary  to  pull  the  tonsil  out  so  as  to  make  a  dissection.  In 
other  cases  besides  these  spoken  of  to  me  by  the  operators,  there 
was  one  case  of  fatal  hemorrhage  a  few  hours  after  the  operation: 
two  eases  of  cellulitis  involving  the  entire  neck,  and  nine  eases 
of  secondary  hemorrhage  requiring  a  second  anaesthetic  and 
tying  a  spurting  vessel  or  plugging  the  space  between  the  pillars 
and  sewing  the  pillars  together. 

DISCUSSION. 

Dr.  G.  Hudson  Makuen,  of  Philadelphia,  Pa.  When  I  first  saw  Dr. 
Stucky's  title  on  the  program,  I  wondered  if  he  had  got  the  suggestion 
from  me.  He  says,  however,  that  he  has  not  read  my  paper  which 
appeared  in  the  last  number  of  the  Laryngoscope.  You  will  see  by  it 
that  I.  too,  have  had  some  experience  with  the  results  of  careless  or 
"too  radical"  tonsil  operations.  All  injuries  to  the  pillars  of  the 
faucies  must  necessarily  be  prejudicial  to  artistic  voice  production,  and 
in  the  article  mentioned,  I  have  tried  to  explain  in  detail  why  this  is 
true.  Of  all  the  extrinsic  laryngeal  muscles  employed  in  the  produc- 
tion of  voice,  the  palato-pharyngeus  is  probably  the  most  important. 
Its  function  is  to  tilt  the  thyroid  upon  the  cricoid  cartilage,  and  thus 
to  stretch  or  regulate  the  cords  during  voice  production,  and  anything 
that  interferes  with  this  function  must  have  a  direct  effect  upon  the 
pitch  of  the  voice,  to  say  nothing  of  its  quality. 

It  is  the  end  results  of  operations  that  we  should  consider  rather 
than  the  immediate  ones.  The  palate  presents  a  very  much  better 
appearance  immediately  following  the  radical  tonsil  operation  than  it 
ever  does  afterward.     Having  seen  the  results  that  many  of  you  get 
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and  having  made  a  special  study  of  the  end  results  of  my  own  opera- 
tive cases,  I  am  convinced  that  a  complete  tonsillectomy  is  hardly  pos- 
sible without  injury  to  the  mucous  membrane  covering  the  pillars  of 
the  faucies,  if  not  to  the  muscles  themselves.  Even  slight  injuries  to 
these  structures,  together  with  the  large  cavities  sometimes  remaining 
after  complete  tonsillectomy,  result  in  the  formation  of  cicatricial 
adhesions  and  contractions  which  in  some  instances  bind  the  pillars 
together  and  prevent  the  necessary  freedom  of  action  required  in 
voice  production. 

I  have  a  somewhat  unique  opportunity  to  study  the  post-operative 
results  in  my  defective  speech  cases,  and  I  am  sure  that  if  you  will 
take  the  trouble  to  follow  up  your  cases  for  several  weeks  or  months, 
you  will  be  amazed,  as  I  have  been,  to  find  so  much  scar  tissue  and 
so  much  resultant  palatal  insufficiency  following  these  possibly  "too 
radical"  operations.  The  vocal  defects  resulting  from  them  may  not. 
it  is  true,  be  very  marked,  but  they  are  none  the  less  real,  and  I  think 
if  we  had  a  fixed  standard  for  voice  such  as  some  of  our  confreres  are 
suggesting,  we  might  be  able  the  more  readily  to  demonstrate  these 
defects.  At  the  annual  meeting  in  May,  we  shall  have  a  symposium 
covering  this  entire  subject,  and  we  are  looking  forward  to  it  with 
much  interest. 

On  the  other  hand,  I  have  no  doubt  at  all  that  a  tonsil  operation 
when  really  necessary  and  when  properly  performed  must  be  beneficial 
to  the  voice,  and  I  am  inclined  to  believe  that  the  ideal  operation, 
especially  in  vocalists,  would  be  to  remove  or  try  to  remove  the  dis- 
eased tonsillar  tissue,  leaving  the  capsule  intact.  This  method  would 
serve  to  keep  the  pillars  apart  and  prevent  in  large  measure  the  filling 
up  of  the  fossae  with  scar  tissue.  When  I  myself  have  succeeded  in 
doing  this  intra-capsular  operation,  I  have  had  better  results  so  far 
as  the  preservation  of  the  palatal  functions  is  concerned.  It  is  not 
unusual  after  a  not  too  radical  operation  to  have  the  voice  much 
improved;  but  on  the  other  hand,  it  is  not  uncommon  to  find  defects 
of  voice  and  speech  follow  careless,  and  perhaps  "too  radical"  opera- 
tions. 

Dr.  George  F.  Keiper,  of  Lafayette,  Ind.  The  subject  as  brought 
forward  by  Dr.  Stucky  and  discussed  elaborately  by  Dr.  Makuen  is 
timely.  We  have  been  too  zealous  in  radical  extirpation  of  the  faucial 
tonsils.  Personally  I  have  had  a  few  experiences  which  to  me  at 
least  have  been  distressing  as  I  like  to  have  ideal  results  wherever 
possible.  Whether  these  patients  would  have  made  good  singers.  1 
do  not  know,  but  if  they  had  the  possibilities,  I  fear  that  the  after 
results  have  spoiled  the  singing  voice  in  its  fullest  development.  Sev- 
eral times  I  have  included  the  uvula  in  the  tonsil  snare.  In  one  case 
after  radical  extirpation  of  the  tonsils  the  resultant  scar  tissue  pulled 
the  palate  clear  out  of  its  normal  position.  I  have  come  to  the  con- 
clusion that  after  we  have  removed  all  of  the  cryptic  portion  of  the 
tonsil  we  have  gone  far  enough  in  the  tonsil  operation.  The  crypts 
of  the  tonsil  are  the  culture  tubes  and  breeding  places  for  the  bacteria 
that  in  the  living  organism  make  trouble  either  by  absorption  of  their 
products  or  by  passing  directly  into  the  organism. 

Dr.  D.  T.  Vail,  of  Cincinnati,  Ohio.  We  all.  no  doubt,  have  seen 
cases  in  our  own  practice  and  from  the  practice  of  others  where  a 
radical  tonsillectomy  had  been  done  and  that,  too,  beyond  the  question 
of  a  doubt,  as  is  proven  by  study  of  the  specimen  removed,  and  which 
on  examination  weeks  or  months  after  such  radical  operation,  presents 
all  the  appearance  of  another  tonsil  growing  in  the  tonsil  cavity.  This, 
if  it  occurs  in  our  own  practice,  causes  us  chagrin  and  the  parents  of 
the  child,  vexation,  for  we  thought  and  they  understood  that  the  opera- 
tion was  a  radical  one  and  therefore  that  the  child  would  have  no 
further  trouble  with  its  tonsils. 

When  the  child  presenting  such  an  apparent  recurrence  of  the  tonsil 
growth  gags,  we  are  convinced  beyond  doubt  that  the  tonsil  has  not 
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all  been  removed,  for  it  is  seen  to  present  in  the  fauces  as  a  distinct, 
even  large  tumor,  looking  like  the  original  tonsil,  or  at  least  as  large 
and  diseased  in  appearance.  Moreover  the  symptoms,  local  and  general, 
are  so  positive  that  the  tonsil  has  never  been  removed  that  we  usually 
frankly  confess  that  it  was  only  a  partial  tonsillectomy  after  all  and 
that  the  remaining  stump  of  tonsil  had  taken  on  increased  growth  and 
filled  up  the  cavity.  This  is  not  the  case  in  many  instances.  The  tonsil 
was  removed  in  its  entirety.  No  "new  tonsil"  has  grown  in  to  fill 
the  cavity.     What  then  is  the  tumor  we  see  occupying  the  tonsil  area? 

Examination  by  means  of  a  cotton  tipped  angular  carrier  will  reveal 
that  the  original  cavity  left  after  the  tonsil  was  extirpated  had  never 
healed  and  become  obliterated  or  epitheliated.  We  find  a  sac  con- 
taining broken  down  tissue,  pus  and  granulations.  The  glands  of 
the  neck  on  the  affected  side  are  enlarged  and  tender.  We  have  an 
infected  sinus  or  pouch,  which  is  furnishing  an  immense  amount  of 
infection  to  be  discharged  or  absorbed  into  the  general  system  through 
the  chain  of  lymphatics.  The  diseased  cavity  is  bottle-shaped,  having 
a  narrow  neck-like  entrance  from  the  throat  and  an  enlarged  pouch 
extending  behind  the  anterior  pillar  or  far  down  or  up  between  the 
pillars. 

I  have  removed  the  tissue  comprising  this  tumor  and  examined  it 
microscopically,  finding  no  tonsil  pulp  whatever. 

The  treatment  consists,  not  in  surgical  interference,  but  in  cleans- 
ing out  the  infected  pocket  and  applying  10%  solution  of  nitrate  of 
silver  twice  a  week  into  its  depths  by  means  of  the  angular  cotton 
swab.  By  this  treatment,  the  so-called  "return  tonsil"  disappears,  as 
well  as  the  enlargements  of  the  lymph  glands  of  the  neck  on  that  side 
and  the  case  gets  well. 

Dr.  John  A.  Thompson,  of  Cincinnati,  Ohio.  Dr.  Stucky  spoke  of 
fatal  results  from  hemorrhage  following  an  operation.  It  is  possible 
to  avoid  this  and  discover  the  source  of  hemorrhage  by  a  very  simple 
method.  Have  the  child  kept  by  the  nurse  lying  on  the  side,  at  the 
edge  of  the  bed  with  the  mouth  low,  until  it  has  recovered  from  the 
anesthetic.  In  this  position  if  there  is  a  continuance  of  the  bleeding 
it  will  always  be  found  very  promptly.  A  patient  in  charge  of  a 
colleague  in  Christ's  Hospital  several  years  ago,  kept  growing  con- 
tinually weaker  without  any  apparent  cause,  until  on  the  fourth  day 
the  child  passed  a  tarry  stool.  The  adenoid  wound  had  been  bleeding 
slowly  since  operation,  and  the  child  had  been  swallowing  the  blood. 
An  arrest  of  the  hemorrhage  and  vigorous  treatment,  saved  the  life  of 
the  child. 

Dr.  S.  [glauer,  of  Cincinnati,  Ohio.  I  had  a  similar  experience  to 
the  one  related  by  Dr.  Thompson.  I  removed  a  child's  tonsils  and 
adenoids  in  the  morning,  and  happened  to  re-visit  the  hospital  in  the 
afternoon,  and  was  very  much  startled  at  finding  my  patient  almost 
pulseless.  Upon  questioning  the  interne  and  nurse,  I  was  told  that 
the  child  had  vomited  large  amounts  of  blood,  but  that  they  thought 
this  was  to  be  expected.  Under  appropriate  treatment,  this  case  re- 
covered. Since  that  time.  I  have  employed  a  simple  expedient  to 
enable  the  attendant  to  detect  bleeding.  By  raising  the  foot  of  the  bed, 
after  the  tonsil  and  adenoid  operation,  should  any  bleeding  occur,  the 
blood  will  tend  to  gravitate  out  of  the  mouth  and  nose,  and  will 
not  be  swallowed  as  is  so  often  the  case  in  young  children. 

Dr.  J.  A.  Stucky,  in  closing.  I  see  that  my  paper  was  misinterpreted. 
In  December,  when  I  was  in  Louisville  talking  with  several  rhinologsts 
on  this  topic,  I  was  asked  to  write  a  paper,  "Tonsillectomy  vs.  Ton- 
sillotomy," which  appeared  in  the  February  issue  of  the  Kentucky 
State  Medical  Journal.  The  cases  that  I  have  reported  are  not  ones 
that  I  operated  on.  I  reported  all  of  my  own  in  another  article.  I 
learn  more  from  my  failures  than  my  successes.  These  cases  are 
cases  I  have  seen  in  consultation. 


A  CASE  OF  SCLEROMA. 

By   SAMUEL  IGLAUER.   B.   S..  ML   D.,   Cincinnati.   Ohio 

Scleroma  I  rhinoscleroma  '  occurs  endemically  in  Russian  Poland 
and  Galicia,  where  it  is  a  common  disease.  From  these  centers  it 
lias  spread  into  contiguous  German  and  Austrian  territory,  while 
tered  eases  have  been  reported  throughout  the  world.  German 
statistics  show  a  total  of  fifty  cases.  (Gerber)1  In  the  United 
States  rhinoscleroma  is  a  very  rare  disease.  Emil  Mayer-  has  col- 
lected reports  on  a  total  of  sixteen  cases,  and  states  that  no  authen- 
tic case  has  originated  in  this  country. 

The  disease  is  characterized  by  granulomatous  infiltration  (Pienia- 

:  affecting  especially  the  mucous  membrane  of  the  nose  or  of 

the  naso-  and  oro-pharynx :  more  rarely  of  the  larynx  and  trachea. 

The  granulomata  gradually  undergo  transformation  into  connective 

tissue  leading  to  marked  stenosis  of  the  affected  parts. 

For  many  years  the  encapsulated  bacillus  of  Prisch  i  resembling 
Friedlander's  hacillus)  has  been  regarded  as  the  exciting  cause 
of  the  disease,  but  only  within  the  past  few  years  has  the  true 
nature  of  this  hacillus  heen  proven  through  the  discovery  by  Gold- 
zieher  and  Xeuher4  of  specific  antibodies  in  the  serum  of  scleroma- 
tous  subjects. 

Hi  port  of  Gasi  ■ 

The  case  which  I  present  today  is  that  of  R.  T.,  female,  aged  28 
years,  married,  who  first  came  under  observation  Nov.  20.  1911. 
She  was  horn  in  Russia  and  emigrated  to  the  United  States  in 
1906.  Her  family  history  is  negative  except  that  one  of  six  sisters 
is  said  to  have  the  same  disease.  Her  husband  is  said  to  he  in 
good  health.  The  patient  has  conceived  four  times  and  aborted 
during  her  second  pregnancy.  She  has  three  living  children,  two 
of  whom  I  have  examined  and  who  present  no  evidence  of  the 
disease. 

Her  chief  complaint  is  nasal  obstruction  and  difficulty  in  swal- 
lowing. The  present  trouble  began  during  her  girlhood  and  has 
slowly  grown  progressively  worse. 

Examination.  Nose  contains  some  muco-pus.  The  middle 
turbinates  on   right   and  left  are  somewhat  hypertrophied.       The 
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lower  turbinates  somewhat  shrunken,  but  with  normal  contour  and 
surface.  In  the  pharynx  the  anterior  pillars  are  of  normal  appear- 
ance, the  tonsils  are  somewhat  atrophied  and  the  post-superior  por- 
tions are  covered  by  a  thin  grayish  white  web,  which  is  continuous 
with  the  posterior  pillars.  The  latter  are  cicatrized,  grayish  white 
in  color  and  are  drawn  upward,  backward  and  medianward  from 
their  normal  position.  The  velum  is  thereby  pulled  upward  and 
backward  and  is  held  firmly,  so  that  it  cannot  move  on  phonation. 
The  passage  from  the  oro  into  the  naso-pharynx  is  so  narrowed 
that  it  will  scarcely  admit  the  tip  of  the  index  finger.  The  uvula 
is  not  visible,  probably  being  rolled  up  on  the  posterior  surface  of 
the  velum.  Posterior  rhinoscopy  cannot  be  carried  out.  A 
small  granulomatous  area  at  the  front  corresponding  to  the 
base  of  the  uvula  was  removed  for  miscroscopic  examination.  The 
larynx  shows  no  abnormalities.  A  Wasserman  and  Xoguchi  test 
were  both  reported  negative  by  Dr.  0.  Berghausen  (Feb.  17,  1912). 

The  microscopic  findings  by  Dr.  Herbert  Brown  were  as  fol- 
lows :  The  Specimen :  A  piece  of  granulation-like  tissue  about 
ys  x  14  x  Vi  inch  in  measurement.  This  tissue  cut  with  very 
slight  resistance. 

Dividing  the  specimen  into  two  parts,  one  was  prepared  after 
Levadictis'  method,  mounted  in  parafin  and  cut  serially.  The 
search  for  spirochetes  was  negative. 

The  other  part  was  also  mounted  in  parafin  and  cut  serially. 
The  sections  were  cut  to  a  thinness  of  five  microns.  Stained  in 
carbol-thiomin  and  differentiated  in  80%  of  alcohol. 

The  microscopic  picture  was  about  as  follows :  There  is  quite  a 
scarcity  of  cellular  elements,  the  larger  part  of  the  section  showing 
a  network  of  more  or  less  fibrous  strands  with  an  occasional 
muscle  bundle. 

There  were  a  few  vessels,  fill  empty.  Large  rosette  shaped  cells 
were  seen  lying  in  the  meshes  of  the  above-mentioned  network.  In 
these  cells  were  found  a  few  small  diplococci. 

An  occasional  large,  densely  stained  cell  of  regular  outline  was 
seen.  Some  of  these  contained  bacteria  (diplococci),  while  others 
were  free  from  them.  These  cells  are  the  Mikulicz  cells,  supposed 
to  be  characteristic  of  rhino-scleroma. 

The  bacterium  present  is  a  small  diplo-coccus  similar  to  the 
Friendlander  bacillus.  It  shows  in  some  instances  a  faintly  marked 
capsule.  For  the  most  part  they  lie  free  in  the  stroma  of  the 
tissue,  arranged  in  clumps.  There  are  some  intracellular  bacteria 
as  mentioned  above. 
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Therapy:  The  treatment  of  scleroma  until  recent  years  has 
been  very  unsatisfactory  and  has  been  directed  chiefly  towards 
overcoming  the  mechanical  obstruction.  Excellent  results  have 
recently  been  obtained  by  the  use  of  radiography  (Zwillinger)5 
and  the  outlook  for  these  cases  appears  much  more  hopeful. 

Dr.  S.  Lange  has  now  given  three  peroral  X-ray  treatments 
each  of  eight  minutes  duration.  This  .number  of  exposures  is  in- 
sufficient, and  as  yet  no  benefit  is  to  be  expected,  especially  since 
this  seems  to  be  an  arrested  case  in  the  cicatricial  stage. 

Owing  to  the  contagiousness  of  this  malady,  all  cases  should  be 
detected  and  treated,  and  preventive  measures  employed  to  prevent 
the  spread  of  the  disease. 
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MUTISM  IN  OTHERWISE  NORMAL  CHILDREN,  WITH  RE- 
PORT OF  CASE. 

By    G.    HUDSON   MAKUEN,    M.    D.,    Philadelphia. 

The  ever  increasing  interest  in  the  deaf  child,  not  only  in  our 
own  and  allied  special  societies,  but  in  the  profession  at  large, 
has  led  me  to  write  of  the  possibility  of  mutism  in  children  who 
are  not  deaf  and  to  report  a  case  illustrating  this  possibility. 

Mutism  denotes  the  absence  of  speech  and  speech  is  the  oral 
symbol  of  language.  The  deaf  child  has  no  language  which  is  at 
all  comparable  with  that  of  his  fellows,  and  therefore,  he  has  no 
speech  or  oral  symbol  for  the  expression  of  language.  In  other 
words,  he  is  mute.  Likewise,  the  idiotic  or  the  imbecilic  child, 
having  little  or  no  language,  and  no  conception  of  language,  may 
also  be  mute.  When,  therefore,  a  child  fails  to  develop  speech  in 
the  second  or  third  year,  we  begin  to  think  that  he  may  be  either 
deaf  or  feeble-minded,  or  possibly  both  deaf  and  feeble-minded. 

There  is,  however,  another  possibility,  although  a  less  likely 
one  perhaps,  and  it  is  that  he  may  be  neither  deaf  nor  feeble- 
minded, but  only  idiopathically  mute.  He  may  be  in  full  posses- 
sion of  his  child  language,  and  yet  be  utterly  unable  to  symbolize 
it  in  speech.  He  differs  from  the  deaf  child  in  that  he  both  hears 
and  understands,  and  from  the  feeble-minded  child  chiefly  in  the 
degree  of  the  understanding  of  what  he  hears. 

The  physiologic  explanation  of  this  condition  is  found  in  the 
fact  that  although  the  child  hears  well  and  is  of  normal  mentality, 
the  auditory  cortical  impressions  of  words  heard  are  not  sufficient- 
ly strong  to  arouse  and  propagate  through  the  somewhat  sluggish 
communicating  nerve  tracts  the  motor  impulses  requisite  for  the 
development  of  the  articulatory  mechanisms.  The  child  hears 
and  understands  speech  and  is  mentally  alert,  but  he  is  mute  be- 
cause he  lacks  the  one  thing  necessary  to  the  development  of 
speech,  vis.,  the  motor  impulse.     On  the  other  hand,  the  motor 
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impulse  may  be  of  normal,  or  nearly  normal  intensity,  and  yet  not 
be  sufficient  to  start  the  machinery  of  speech,  because  of  cer- 
tain peripheral  obstructions,  of  which  enlarged  tonsils  are  a  type. 
The  obstructions  to  articulatory  movements  may  be  so  great  that 
the  somewhat  indifferent  psycho-motor  impulses  simply  cannot 
overcome  them.  The  machinery  seems  to  be  out  of  gear,  the  en- 
gine will  not  start.  The  trouble  may  be  in  the  carburetor,  in  the 
magneto,  in  the  sparking  plugs,  the  cylinder  valves,  the  clutch, 
or  the  transmission.  At  all  events  the  differential  diagnosis  is 
tin  exceedingly  difficult  one. 

The  pathology  of  idiopathic  mutism,  must  be  looked  for  in  the 
organs  of  speech  themselves,  and  chiefly,  perhaps,  in  the  central 
mechanisms,  although  the  immediate  or  proximate  cause  of  the 
difficulty  may  be  found  in  the  peripheral  mechanisms. 

In  illustration  of  this  fact.  I  beg  leave  to  report  the  following 
interesting  and  unusual  case  : 

The  patient  was  a  well  nourished  lad  of  six  years  with  a  history 
of  never  having  talked  at  all.  A  four  year  old  brother  had  not 
commenced  lo  talk,  and  his  mother  had  a  marked  peculiarity  of 
speech.  She  was  said  to  have  had  brain  fever  when  a  child,  and 
this  left  her  with  impaired  mentality  as  well  as  defective  speech. 
In  other  respects,  the  patient's  family  history  was  good,  and 
barring  a  rather  irritable  temper,  which  was  probably  the  out- 
growth of  his  inability  to  talk,  his  mentality  seemed  to  be  quite 
up  to  that  of  the  average  boy  of  equal  age.  He  had  never  had  a 
severe  fright  or  injury,  and  he  had  entirely  escaped  the  infectious 
diseases  of  childhood.  There  were  no  physical  signs  of  degen- 
eracy, and  the  reflexes  were  normal.  The  alveolar  arches  were 
well  formed,  there  was  no  especial  malocclusion  of  the  teeth,  the 
laryngeal  examination  was  negative,  and  the  nostrils  were  free, 
although  there  seemed  to  be  some  difficulty  in  breathing,  and  it 
was  found  that  he  had  very  large  faucial  and  pharyngeal  tonsils. 
The  boy  could  neither  read  nor  write,  of  course,  and  at  times 
when  he  desired  most  to  express  his  feelings,  he  could  only  with 
great  effort  ejaculate  a  repetition  of  the  single  sound  ah — ah — ah. 

From  the  foregoing  clinical  history,  it  would  appear  that  the 
patient  probably  inherited  a  weakness  in  the  psyeho-motor  speech 
centers,  which  rendered  them  unequal  to  the  task  of  overcoming 
the  tonsillar  and  adenoid  obstructions  in  the  peripheral  mechan- 
isms of  speech.  In  all  other  respects  he  seemed  to  be  a  perfectly 
normal  boy,  but  so  great  was  his  disability  in  this  respect  that  his 
grandfather,  in  whose  care  he  was  at  the  time,  concurred  with 
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me  in  the  belief  that  unless  something  could  speedily  be  done  for 
him,  he  would  forever  remain  dumb. 

As  a  preliminary  measure  in  the  treatment,  of  course,  I  advised 
a  removal  of  the  peripheral  obstructions,  and  after  the  tonsil  and 
adenoid  operation,  the  child  was  immediately  placed  under  special 
instruction  with  a  view  to  overcoming  his  disinclination  or 
inability  to  talk. 

He  was  at  first  put  in  a  room  with  a  few  others  doing  similar 
work,  although  in  a  more  advanced  stage.  He  was  partially 
ignored  in  the  beginning  and  allowed  only  to  observe,  in  order 
that  he  might  the  more  fully  appreciate  his  shortcomings  and 
feel  his  inferiority.  As  soon  as  he  began  to  take  notice  and 
evince  a  little  interest  in  the  proceedings,  he  was  shown  how  to 
do  some  of  the  simpler  things  that  the  others  were  doing,  such 
as  making  the  respiratory  movements,  preparatory  to  their  use 
in  vocalization;  and  then  employing  the  same  methods  which  are 
used  in  the  teaching  of  deaf  mutes,  he  was  gradually  induced  to 
make  the  particular  use  of  the  mechanisms  which  is  necessary  for 
phonation  and  articulation. 

The  work  that  we  did  with  this  boy  is  somewhat  similar  to  that 
of  cranking  a  refractory  automobile,  and  it  took  quite  as  much 
patience.  After  a  few  fruitless  revolutions  of  the  engine,  if  we 
are  wise,  Ave  cease  our  cranking  and  start  in  to  look  for  the  cause 
of  the  difficulty.  When  we  have  discovered  the  cause  and 
removed  it.  the  engine  immediately  starts  on  the  first  revolution, 
and  takes  the  strenuous  work  of  cranking  entirely  out  of  our 
hands.  So  it  is  with  these  children.  As  soon,  as  the  obstructions 
to  speech  development  are  removed  and  they  are  once  started  in 
the  right  direction,  nature  takes  up  and  completes  the  work  in  a 
very  rapid  and  satisfactory  manner. 

I  have  described  this  case  somewhat  in  detail,  because  it  is  the 
only  one  of  the  kind,  so  far  as  I  know,  in  which  the  results  of 
treatment  have  been  so  altogether  satisfactory.  In  a  single  year 
the  boy  has  learned  to  talk  freely,  and  he  is  now  going  to  school 
with  hearing  and  speaking  children. 

It  may  be  worthy  of  note  also,  that  the  special  treatment,  in- 
cluding the  operation,  covered  a  period  of  only  seventeen  days. 


BI-LATERAL,  INTRACRANIAL  ABSCESS  WITH  COMPLETE 
MONO-PLEGIA,  PERSISTENT  DELIRIUM,  OPERATION 
AND  COMPLETE  RECOVERY. 

By  JOHN  O.  McREYNOLDS,  M.  S.,  M.  D.,  L.  L.  D.,  Dallas,  Texas. 

The  infrequency  with  which  mention  is  made  in  medical  litera- 
ture of  the  occurrence  of  mono-plegia  as  a  result  of  otitic  intra- 
cranial abscess  would  seem  to  justify  a  report  of  the  following 
case. 

It  is  of  special  interest  that  the  mono-plegia  was  produced  by 
a  circumscribed  pressure  so  high  up  in  the  motor  zone  of  the 
cortex,  and  another  important  feature  was  that  the  unconscious 
condition  of  the  child,  and  the  absence  of  any  manifestations 
pointing  definitely  to  aural  disease,  bad  combined  to  obscure  the 
diagnosis.  In  fact,  one  of  the  best  clinicians  of  my  acquaintance 
had  not  suspected  any  involvement  of  the  ears  until  about  the 
time  the  mono-plegia  developed.       « 

The  little  patient,  James  T.,  two  years  of  age,  had  been  desper- 
ately ill  for  more  than  two  weeks.  His  temperature  was  constantly 
elevated,  and  would  frequently  reach  104°  or  105°.  The  pulse 
rate  was  rapid,  and  there  was  increased  frequence  of  respiration, 
the  physical  signs  showing  scattered  areas  of  broncho-pneumonia, 
which  appeared  to  be  the  essential  explanation  of  all  the  symptoms 
at  first  presented.  There  Avas  not  at  any  time  any  variation  from 
the  normal  in  the  mobility  of  the  eyes  or  in  the  fundus  oculi.  The 
mental  state  was  profoundly  impressed.  There  was  persistent 
delirium  with  distinct  irritability.  He  would  talk  incessantly, 
appealing  that  he  should  be  left  alone,  and  answering  "No"  to 
everything  that  could  be  said  or  suggested  in  his  presence.  His 
emaciation  was  marked,  and  his  desire  for  food  was  lost.  The 
ears  had  apparently  given  him  no  pain  whatever,  there  was  no 
swelling,  redness  nor  tenderness  in  the  region  of  the  ears,  no 
deafness,  and  no  discharge  until  about  the  time  that  the  mono- 
plegia developed,  when  both  ears  began  to  discharge,  thus  direct- 
ing attention  to  this  factor  as  a  probable  cause  of  the  entire  illness. 

The  paralysis  was  always  confined  to  the  right  arm,  and  though 
the  patient  was  delirious,  he  demonstrated  his  inability  to  move 
the  arm. 
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When  called  in  consultation,  the  indications  furnished  by  a 
purulent  discharge  from  each  ear,  a  mono-plegia,  persistent  de- 
lirium and  high  temperature,  justified  a  complete  mastoid  opera- 
tion on  both  sides,  exposing  the  dura  over  the  temporo-sphenoidal 
lobe  on  either  side.  An  epidural  abscess  was  found  on  both  sides. 
but  the  accumulation  was  most  marked  on  the  left  side,  and  ex- 
tended far  up  over  the  convexity  of  the  brain.  Thorough  drain- 
age was  established  and  maintained,  and  after  about  four  days 
the  paralysis  had  passed  entirely  away.  At  the  same  time  con- 
sciousness and  the  ability  to  take  nourishment  returned,  and  after 
a  few  days  convalescence  was  established,  leading  to  a  perfect 
recovery. 

A  cortical  lesion  producing  an  isolated  paralysis  of  the  right 
arm,  of  course,  would  be  located  in  the  central  area  of  the  motor 
zone  on  the  left  side,  involving  both  convolutions  bordering  the 
fissure  of  Eolando.  To  have  produced  this  result  it  would  be 
necessary  to  have  the  center  of  the  abscess  located  much  higher 
up  than  is  usually  the  ease  with  epidural  abscesses  of  otitic  origin. 
And.  moreover,  the  abscess  must  have  been  fairly  well  circum- 
scribed to  have  avoided  the  superior  and  inferior  regions  of  the 
motor  zone,  concentrating  its  pressure  on  the  central  area. 


REPORT    OF   A    CASE    OF    INFECTIVE    JUGULAB    BULB 

THROMBOSIS.     TYPHOID  BACILLUS  INFECTION. 

By   W.M.    BEVERLEY   MASON,   M.   D.,   Washington,  D.    C. 

The  case  I  have  to  present  to  you  seems  to  me  to  be  unique  on 
account  of  the  nature  of  the  infection.  As  far  as  I  have  been  able 
to  ascertain  there  is  no  similar  ease  on  record.  And,  while  I  have 
to  admit  the  possibility  of  faulty  technique,  I  am  sure  that  pos- 
sibility is  very  remote.  Owing  to  the  fact  that  alterations  of  the 
Hospital  Laboratory  were  in  process,  and  the  Laboratory  in  a  state 
of  confusion,  culture  tubes  were  not  available  at  the  time  of  the 
operation,  so  that  the  cultures  and  smears  were  not  taken  until 
three  days  later;  at  the  time  of  the  first  dressing,  however,  these 
cultures  and  smears  were  taken  from  the  interior  of  the  two  ends 
of  the  vein  the  instant  the  gauze  wicks  were  withdrawn.  The 
smears  were  examined  by  one  bacteriologist,  and  the  cultures  by 
another,  both  reported  an  unmixed  typhoid  bacillus  infection.  The 
source  from  which  the  cultures  were  taken  being  in  the  most  pro- 
tected part  of  the  field,  being  taken  practically  from  each  end  of 
the  thrombus,  and  the  fact  that  both  bacteriologists  reported  an 
unmixed  infection,  I  believe  excludes  the  possibility  of  error  and 
convinces  me  that  the  causative  agent  of  this  thrombosis  was  the 
typhoid  bacillus. 

I  was  called  in  consultation  on  this  ease  on  the  afternoon  of 
May  7th.  1910,  by  Dr.  Sothron  Key.  of  Washington.  He  gave 
the  following  history. 

Case — J.  H.,  male,  twenty-five  years  of  age.  General  health  very 
good,  slightly  deaf,  having  a  chronic  middle  ear  suppuration,  with 
intermittent  otorrhea,  following  scarlet  fever  in  early  childhood ; 
had  several  attacks  of  earaches  during  childhood:  but,  barring  the 
discharge  and  slight  deafness,  his  ears  had  given  him  no  trouble  in 
many  years.  About  three  weeks  ago  he  developed  typhoid  fever : 
the  diagnosis  was  verified  by  positive  Widal  reaction,  and  blood 
culture.  The  fever  ran  a  typical  course  until  one  week  ago.  April 
30th,  when  his  temperature  dropped  very  rapidly  from  103  at  mid- 
night, to  97  at  four  A.  M.  May  1st,  during  the  morning  he  had 
a  violent  chill,  followed  by  a  profuse  sweat,  temperature  rising  by 
noon  to  106  and  falling  one  degree  in  the  next  twelve  hours,  being 
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105  at  midnight.  May  2nd,  at  four  A.  M.,  temperature  had  again 
dropped  to  97 ;  this  was  followed  by  another  chill  and  sweat  dur- 
ing the  early  morning;  at  eight  A.  M.  temperature  was  again  up 
to  106,  dropping  by  noon  to  105,  and  by  midnight  to  99.  May  3rd, 
at  eight  A.  M.  it  had  risen  to  104.6,  dropping  by  noon  to  103.6,  at 
which  time  he  had  a  severe  chill  lasting  two  hours  and  followed 
by  a  profuse  sweat,  which  lasted  practically  all  night.  There  were 
no  more  chills.  On  the  fourth  and  fifth  his  temperature  reached 
the  low  mark  (98)  at  noon,  and  rose  six  degrees  in  the  next  twelve 
hours;  tins  morning  (May  7th)  at  four  o'clock  another  sweat 
occurred,  when  the  temperature  was  at  101  and  was  going  down ; 
it  reached  97  by  eight  A.  M.,  and  has  only  risen  one  degree  since 
then.     Several  blood  counts  all  show  absence  of  leucocytosis. 

Examination — The  patient  was  in  a  semi-comatose  condition,  at 
times  delirious  and  noisy  for  a  few  minutes,  then  lapsing  into  a 
sort  of  stupor.  His  appearance  was  that  of  extreme  sepsis,  pulse 
150,  weak  and  compressible,  breath  horribly  offensive.  There  were 
no  signs  of  paralysis,  eyes  normal.  There  was  a  scanty  foul  smell- 
ing discharge  from  both  ears,  and  the  canal  and  middle  ear  show- 
ing no  signs  of  acute  inflammation.  Neither  mastoid  was  tender, 
red,  nor  swollen.  He  had  complained  of  pain  at  no  time  during 
his  illness.  Was  almost  totally  deaf;  Dr.  Key  informed  me  that 
this  had  come  on  rather  suddenly  about  one  week  before  the  firsl 
sign  of  sepsis  appeared.  On  careful  inspection  it  seemed  to  me 
that  there  was  some  swelling  along  the  upper  part  of  the  course  of 
the  right  jugular  vein,  and  on  pressing  on  tins  part  of  the  vein  the 
patient  squirmed  with  pain,  but  made  no  objection  to  hard  pressure 
over  the  course  of  the  left  vein.  This  is  the  only  case  in  which  I 
have  ever  found  this  symptom  present,  and  in  this  case  it  was  the 
only  local  symptom.  This,  in  addition  to  his  septic  temperature, 
marked  deafness,  and  history  of  a  chronic  otorrhea,  made  me  sus- 
pect thrombosis.  And  the  fact  that  there  were  no  signs  of  mas- 
toiditis and  that  the  only  tender  point  was  directly  under  Hie 
jugular  bulb,  suggested  that  the  latter  was  the  location  of  (lie 
thrombus.  -I  advised  operation  and  it  was  arranged  for  at  noon 
the  following  day,  May  8th.  During  the  night  his  temperature 
went  up  to  102.5,  and  at  four  A.  M.  lie  had  another  profuse  sweat. 
At  the  time  of  the  operation  the  temperature  was  98.4,  pulse  150. 

I  found  the  operation  very  difficult  and  correspondingly  slow, 
owing  to  two  complications:  First,  the  sigmoid  sinus  was  very 
superficially  placed  and  so  far  forward  that  in  making  the  groove 
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in  the  cortex,  from  the  supra-meatal  triangle  along  down  the  pos- 
terior border  of  the  wall  of  the  bony  canal,  the  second  stroke  of  the 
gouge  (a  very  narrow  one)  wounded  the  descending  part  of  the 
sigmoid  sinus,  which  was  lying  just  beneath  the  cortex,  and  not 
more  than  one-eighth  of  an  inch  behind  the  wall  of  the  bony  canal; 
this  made  it  very  difficult  to  make  a  proper  exposure  of  the  sinus. 
Secondly,  the  jugular  vein  being  totally  collapsed  in  its  upper 
third,  it  was  exceedingly  difficult  to  find  and  dissect  it  out.  When 
the  sinus  was  sufficiently  uncovered,  it  was  incised  and  bled  freely 
from  above;  but  when  it  was  shopped  by  pressure  there  was  no 
bleeding  from  the  lower  end  of  the  vein.  This  partially  confirmed 
my  suspicion  as  to  the  location  of  the  thrombus.  On  exposing  the 
internal  jugular  vein  I  found  it  totally  collapsed  in  the  upper 
third,  proving  that  the  stoppage  was  in  the  bulb.  Beginning  one- 
half  an  inch  above  the  clavicle  the  vein  was  dissected  out  as  far  up 
towards  the  bulb  as  was  possible,  the  lower  end  and  facial  branch 
were  ligated  and  severed;  but  the  upper  end  was  severed  without 
ligation  and  no  bleeding  occurred.  A  small  gauze  wick  was  pushed 
up  into  the  vein,  and  the  neck  wound  was  dressed  open.  After 
having  failed  to  scrape  out  any  clots  with  a  flexible  ring  curette. 
another  gauze  wick  was  pushed  down  from  the  mastoid  opening 
into  the  bulb  end  of  the  sigmoid.  Mastoid  was  dressed  in  the 
usual  way. 

The  patient  began  to  improve  from  the  time  of  the  operation, 
his  temperature  went  up  as  high  as  102.6  the  day  following  the 
operation,  but  at  the  end  of  the  second  day  it  was  normal  and 
never  rose  higher  than  100  again.  The  pulse  improved  imme- 
diately after  the  operation  and  continued  steadily  improving. 
There  were  no  chills  after  the  operation,  but  he  had  profuse 
sweats,  one  on  the  afternoon  of  the  operation  (May  8th),  another 
on  the  11th,  and  the  last  on  the  12th.  The  delirium  cleared  up 
in  about  a  week.  Hearing  did  not  improve  for  two  weeks,  when 
it  commenced  to  improve  rapidly  and  soon  reached  the  point 
where  it  was  as  good  as  before  his  illness.  He  was  discharged 
from  the  Hospital  May  26th,  eighteen  days  from  the  date  of  his 
operation,  the  neck  wound  being  entirely  healed;  the  mastoid  was 
completely  healed  a  week  later.  I  saw  this  patient  in  December, 
1010,  and  he  was  in  perfect  health. 


SECOND  REPORT  ON  THE  THERAPEUTIC  VALUE  OF 
RADIUM  IN  MALIGNANT  TUMORS  OF  THE  UPPER 
AIR   TRACT. 

By  WOLFF  FREUDENTHAL,  M.  D.,  New  York,  N.  Y. 

More  than  a  year  ago  I  read  a  paper  before  this  Society  on  the 
therapeutic  value  of  radium.  Since  then  a  number  of  patients 
suffering  from  malignant  growths  have  been  sent  to  me  from  all 
parts  of  the  country  by  colleagues  in  general  and  special  practice. 
Before  enlarging  on  some  of  the  new  features  in  treatment  by 
radium  of  these  cases,  permit  me  to  give  you  a  short  review  of 
some  of  the  old  cases,  those  reported  in  Annals  of  Otology  for 
March,  1911.     What  became  of  those  cases? 

The  first  one  mentioned,  under  the  heading  of  malignant 
tumors,  that  of  F.  L.  II.,  a  driver,  act  18,  (referred  by  Dr.  Har- 
mon Smith),  was  a  patient  who  was  suffering  from  a  columnar- 
celled  epithelioma  of  the  antrum  and  was  cured  by  radium.  He 
was  shown  to  the  Section  on  Laryngology  of  the  New  York  Acad- 
emy of  Medicine  again  in  October,  1911,  without  a  recurrence  and 
today,  i.  e.,  twenty  months  after  the  treatment,  he  is  in  good  con- 
dition, feeling  perfectly  well  and  healthy. 

The  same  good  result  can  be  reported  in  the  next  case,  that  of 
Mary  S.  (Dr.  S.  McCullaglrs  case),  with  fibrosarcoma  of  the 
superior  maxilla.  She  is  a  maid  in  a  neighboring  physician's 
house  and  when  I  saw  her  a  few  days  ago,  her  altered  appearance 
surprised  me.  The  cicatrizations  on  her  face  left  by  the  former 
operations  of  Dr.  McCullagh  are  barely  visible  and  she  looks  in 
healthy  condition. 

Case  3,  Mr.  F.  W.  H.,  aet  76.  Epithelioma  of  tongue,  received 
little  treatment  and  died  soon  after.     (Dr.  Wooster's  patient). 

Case  4,  Jacob  C,  aet  50.  Epithelioma  of  tongue  and  neck 
(big  masses),  died  a  few  months  after  the  completion  of  my  last 
report.  Dr.  Weinstein,  his  attending  physician,  told  me  the 
patient  never  suffered  a  particle  of  pain,  and  died  without  any 
pain. 

Case  5,  A.  J.  P.,  aet  45,  of  New  Britain,  Conn.  (Dr.  Thomas 
J.  Harris'  case).  Lymphosarcoma  of  nasopharynx,  lived  six' 
months  after  my  hist  treatment  and  died  without  pain. 
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Case  6,  was  not  a  malignant  tumor — of  no  interest  in  present 
report. 

( 'ase  i .    Reported  in  full  before. 

Cast  8,  S.  C.j  aet  67.  Carcinoma  of  larynx,  still  lives  and  is 
very  well.      Laryngectomy  was  done  by  Dr.  A.  F.  Moschcowitz 

seven  years  ago. 

Case  9.    Reported  completely  before. 

Cos,  JO.  S.  S.j  aet  48.  Round  celled  sarcoma  of  tonsil;  is 
living  in  perfect  health.      \Yas  seen  last  in  January.  191*2. 

It  is  gratifying  to  note  that  three  of  the  previously  reported 
cases  are  still  alive  and  in  apparently  good  health,  not  counting 
the  satisfactory  case  8,  on  whom  laryngectomy  bad  been  done. 
All  three  had  been  treated  by  various  methods  and  in  all  proba- 
bility would  have  died  very  soon  had  they  not  been  benefited  by 
the  treatment  of  radium. 

I  now  close  the  past  report,  and  wish  to  bring  to  your  atten- 
tion today,  a  new  series  of  cases. 

New  Cases. 

Case  11.     Miss  Jenny  G.,  aet  IS.  of .  Mass.,  lias  been  sick 

for  the  past  twelve  to  fourteen  months.  She  has  pain  in  the  left 
side  of  the  neck  and  cannot  swallow.  When  she  first  fell  sick, 
she  went  to  the  Massachusetts  General  Hospital  and  was  seen  by 
some  of  the  best  men  there.  The  diagnosis  was  so  uncertain  that 
some  teeth  were  extracted.  Only  when  the  new  growth  could 
be  felt  on  the  floor  of  the  mouth  and  externally  the  diagnosis  of 
sarcoma  was  reai  hed.  She  came  to  New  York,  was  treated  by 
Dr.  Coley  with  his  serum.  Avithout  result  and  when  she  consulted 
me.  there  were  large  external  masses  which  were  very  painful. 
They  were  more  marked  on  the  left  side  and  apparently  formed 
one  big  mass  with  the  one  in  the  pharynx.  This  mass  filled  also 
the  entire  naso-pharynx.     She  did  not  return  for  treatment. 

A  case  that  may  occur  in  any  clinic  was  : 

Case  12,  referred  by  Dr.  S.  J.  Keefe,  of  Elizabeth.  N.  J.  Mrs. 
L.  E.  W.,  aet  28,  had  her  adenoids  removed  in  1905.  In  Febru- 
ary, 1909.  Dr.  Frederick  Connelly,  of  Port  Richmond.  S.  I.,  had 
to  repeat  the  operation  and  in  December  of  the  same  year,  Dr. 
Rainer  for  the  third  time  removed  masses  that  looked  like  ade- 
noids. In  July.  1910.  she  consulted  Dr.  Keefe.  whose  suspicion 
was  aroused.     The  removal  of  the  ■"adenoids''  by  Dr.  K..  did  not 
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cause  unusual  bleeding,  but  the  microscopic  diagnosis  of  the  tissue 
showed  it  to  be  an  adenoma.  I  saw  her  on  October  21,  1911.  By 
this  time  the  left  nostril  as  well  as  a  great  portion  of  the  naso- 
pharynx, especially  on  the  left  side,  had  filled  up  with  the  new 
growth.  There  were  besides,  some  glandular  swellings  on  the 
neck.  By  inserting  radium  in  the  left  naris  for  five,  ten,  thirty, 
sixty  minutes,  and  finally  on  November  24th,  for  three  days,  we 
succeeded  in  getting  the  nose  free.  In  order  to  reduce  the  other 
masses  it  was  considered  best  to  make  an  incision  from  the  out- 
side. That  was  done  in  the  presence  of  Drs.  Keefe,  N.  L.  Wilson 
and  other  colleagues  at  the  Elizabeth  General  Hospital,  on 
December  13th,  the  tube  containing  radium  being  buried  deeply 
in  the  neoplasm  and  left  there  for  three  days.  There  followed  a 
decided  improvement,  which  unfortunately  lasted  only  a  short 
time.  The  mass  enlarged  so  rapidly  that  the  presence  of  pus  was 
apparent.  The  outer  wound  having  elosed  we  decided  to  open  it 
up  again  and  insert  radium  anew.  On  January  25th,  1912,  I 
visited  her  again  at  the  Elizabeth  General  Hospital  and  found 
fluctuation  in  the  tumor  in  the  pharynx.  I  was  convinced  that  by 
letting  out  a  mass  of  pus  and  inserting  radium,  the  patient  could 
be  relieved  considerably ;  but  she  died  under  anesthesia  from  heart 
failure  before  the  operation  was  started. 

Epicrisis.  Although  this  patient  from  the  beginning  did  not 
give  a  good  prognosis,  our  hopes  for  prolonging  her  life  were 
amply  justified.  Unfortunately,  when  we  started  the  second 
operation,  the  patient  was  quite  emaciated  and  the  pulse  rather 
weak,  but  with  the  disappearance  of  the  abscess  within  the 
pharyngeal  cavity,  the  possibility  of  taking  food  would  have 
increased  materially.  Afterwards  the  neoplasm  might  have  been 
reduced  in  size  bj-  radium,  as  had  been  accomplished  in  this 
patient's  nasal  cavity  after  the  initial  exposures. 

Case  13.  Trofin  W.,  aet.  74,  a  Russian  peasant,  came  to  me 
complaining  of  soreness  in  the  throat  for  the  last  eight  months, 
and  had  been  treated  for  tonsillitis.  Dysphagia  had  set  in. 
There  was  a  tumor  on  the  right  side  of  the  larynx  as  big  as  your 
fist.  The  entire  larynx  was  involved  and  ulcerated.  No  doubt 
the  extrinsic  part  of  the  carcinoma  developed  first,  but  the  swell- 
ing did  not  annoy  him  until  pain  set  in  and  dyspnoea.  He 
returned  to  Russia  a  few  days  after  this  consultation. 

It  is  not  surprising  if  an  ignorant  peasant  is  neglectful  and 
indifferent  to  his  condition  until  it  is  too  late  for  help;  but  it  is 
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astonishing  to  find  apathy  in  people  of  high  culture  and  among 
colleagues! 

For  many  reasons  the  following  ease  held  my  interest  for 
months : 

Case  14.  Doctor  ,  aet.  70,  a  well  known  colleague,  whose 

name  is  familiar  to  all  of  you,  had  throat  trouble  for  the  past 
two  years.  He  was  examined  by  laryngologists  of  New  York  City, 
but  never  paid  much  attention  to  his  physician's  instructions.  Nor 
was  it  possible  to  make  a  diagnosis  of  his  case  at  an  early  date. 
And  it  was  only  when  a  swelling,  and  at  the  same  time  an  impedi- 
ment in  his  speech  was  noticeable,  that  the  diagnosis  of  primary 
epithelioma  of  the  tonsil  was  made.  When  I  first  saw  him  in 
conjunction  with  Dr.  H.  Arrowsmith,  of  Brooklyn,  and  other  col- 
leagues, he  handed  me  a  typewritten  report  of  his  microscopic 
diagnosis  with  the  words,  malignant  carcinoma  underlined.  The 
gentleman,  who  had  made  the  microscopic  examination,  is  a  col- 
league whose  character  and  fine  tact  is  just  as  admirable  as  his 
ability,  and  yet  he  considered  it  correct  to  send  such  a  report 
directly  to  the  patient.     It  was  harmful. 

The  right  tonsil  was  involved,  the  right  anterior  pillar  showing 
some  ulceration  and  it  seemed  that  the  neoplasm  extended  up  into 
the  nasopharynx.  (Examination  was  exceptionally  difficult.)  But 
there  was  another  point  of  great  interest.  He  could  not  take  any 
solid  food.  That  was  not  due  to  the  ulcer,  for  we  could  easily 
overcome  those  pains  by  orthoform.  The  cause  lay  in  his  tongue, 
which  he  was  unable  to  use  for  mastication.  Undoubtedly  there 
were  at  that  time  infiltrations  in  the  tongue,  but  they  could  not 
be  felt.  (One  can  readily  see  how  much  harder  it  may  be  occa- 
sionally to  palpate  an  incipient  neoplasm  when  it  is  located  in 
the  tissues  below  the  floor  of  the  mouth.)  The  impediment  in  his 
speech  may  be  explained  from  the  same  source,  viz. :  The  diffi- 
culty of  using  the  muscles  of  his  tongue. 

We  tried  conscientiously  to  relieve  our  patient,  and  succeeded 
in  keeping  him  free  from  pain  by  the  application  of  radium  and 
occasionally  orthoform,  a  fact  for  which  he  was  very  grateful. 
One  day  when  I  called  on  him,  when  he  could  not  longer  speak 
intelligibly,  he  wrote:    Moriturus  te  salutat.     He  was  right. 

Another  case  affecting  the  tongue  and  its  vicinity  is, 

Case  15.  John  E.  T.,  aet.  59,  a  plasterer,  a  patient  of  Dr.  K. 
Frothingham's.  He  noticed  a  sore  on  his  tongue  two  months  lie- 
fore  and  consulted  Dr.  T.  R.  Chambers,  at  the  Christ  Hospital, 
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Jersey  City,  who  made  the  diagnosis  of  epithelioma  of  the  tongue, 
which  was  corroborated  by  the  microscopic  examination  (Dr.  George 
E.  McLaughlin,  of  Jersey  City).  Roentgen  rays  were  applied, 
but  in  vain.  Patient  lost  35  pounds  in  weight  and  then  went  to 
the  Vanderbilt  Clinic,  where  he  was  seen  by  Drs.  Thurber  and 
Frothingham.  At  the  request  of  these  gentlemen,  I  saw  the  patient 
on  November  9th,  1911.  The  left  half  of  the  tongue  was  very  much 
involved  and  ulcerated,  causing  a  great  deal  of  pain  in  the  left 
car.  Corresponding  to  it  was  a  big  swelling  on  the  outside  of  the 
neck,  that  seemed  to  contain  pus.  An  incision  was  made,  a  great 
deal  of  pus  evacuated  and  radium  inserted.  Subjectively  the 
patient  felt  relief  immediately  and  was  better  able  to  swallow 
with  the  help  of  orthoform  applied  locally  on  the  ulcer  of  the 
tongue.  Removal  of  radium  three  days  later.  I  did  not  see  this 
patient  again  in  weeks  and  in  the  meantime  the  wound  had  closed. 
In  a  very  short  time  there  appeared  a  swelling  right  under  the 
chin  and  on  the  right  side  of  the  neck.  Undoubtedly  these  swell- 
ings contained  pus  and  the  patient  could  have  been  benefited  by 
further  treatment,  but  he  disappeared. 

If  a  thorough  operation  with  removal  of  half  the  tongue  and 
thorough  drainage  had  been  permitted  and  then  radium  applied 
this  case  might  had  a  fair  chance  of  recovery. 

Case  16.  X.  G.,  a  laborer  aet  41,  complained  of  headache,  ob- 
struction of  the  nose,  epistaxis  for  the  last  four  weeks,  and  a 
feeling  of  great  weakness.  He  was  seen  by  me  first  on  September 
4th,  1911,  in  my  clinic.  The  condition  of  the  right  middle  turbinal 
at  once  aroused  my  suspicion.  It  was  enlarged,  somewhat  irregular 
and  of  a  dark  color.  A  piece  had  been  removed  in  another  clinic, 
as  I  learned  afterwards,  and  the  diagnosis  of  sarcoma  made.  When 
I  removed  a  portion  of  that  swelling,  patient  lost  a  great  deal  of 
blood  and  we  had  to  keep  him  in  the  hospital  for  a  few  days.  The 
microscopic  diagnosis  was  fibrosarcoma.  Two  weeks  later,  gadiuni 
treatment  was  commenced.  On  removing  the  radium  again  an 
epistaxis  occurred.  This  happened  regularly  every  time.  To  avoid 
this  repeated  loss  of  blood,  I  very  soon  applied  radium  for  twenty- 
four  hours  every  ten  days.  This  was  repeated  until  finally  the 
mass  commenced  to  shrink  visibly.  Simultaneously  the  bleeding 
grew  less  every  week. 

December  30th,  1911,  we  completed  the  last  treatment,  radium 
having  been  applied  up  to  then  for  ten  full  days.  Subjectively 
the  patient  felt  relieved,  as  he  could  breathe  well   through   the 
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nose  and  had  no  more  epistaxis.  Objectively  the  mass  had  shrunk 
so  much  that  there  was  only  a  small  portion  left.  This  the  patient 
objected  to  having  removed  for  diagnostic  purposes.  Therefore, 
it  cannot  be  said  positively  that  this  was  a  malignant  growth  any 
longer.  This  case  has  remained  well  to  date.  i.  e..  for  two  mouths 
and  a  half. 

Case  17.  Peter  De  W.,  aet.  76.  referred  to  me  by  Dr.  J.  J. 
Thompson,  of  Mt.  Vernon.  X.  Y..  on  account  of  adenoma  of  tonsil 
and  vicinity,  seemed  to  be  a  good  case  for  radium  treatment,  but 
did  not  show  up  again. 

Case  18.  Mrs.  R.  M.  T..  aet  80  (!!),  came  from  St.  Louis  to 
New  York  by  reference  of  Dr.  H.  W.  Loeb.  Her  physical  con- 
dition was  epiite  poor  and  her  history  as  furnished  to  me  by  the 
courtesy  of  Dr.  Loeb.  who  bad  her  under  observation  for  almost 
fifteen  years,  is  as  follows : 

'"Mrs.  T.  had  a  rodent  ulcer  of  the  ala  nasi,  when  she  first 
came  to  me.  This  was  subjected  to  treatment  with  X-rays,  and 
although  the  whole  skin  around  it  was  more  or  less  affected  with 
deposits,  the  trouble  entirely  disappeared.  Some  little  plastic 
work  was  necessary.  She  was  under  the  treatment  of  a  quack 
for  a  short  time  after  that,  the  result  of  which  was  white  gan- 
grene, which  left  a  small  opening  externally  through  the  bridge 
of  the  nose.  She  has  had  a  great  deal  of  trouble  with  scabbing 
of  the  mucous  membrane,  and  during  the  past  year  has  com- 
plained of  much  pain  in  her  nose. 

"About  four  or  five  weeks  ago  a  very  considerable  ulceration 
appeared,  which  has  extended  until  a  large  portion  of  the  ante- 
rior part  of  the  septum,  the  floor  of  the  nose  and  the  outer  part 
of  the  nose  are  involved.  The  septum  itself  has  become  per- 
forated." 

When  this  lady  came  to  New  York,  radium  treatment  was 
commenced,  according  to  our  usual  way.  first  for  fifteen  minutes 
and  gradually  longer.  When  we  left  radium  in  for  twenty-four 
hours  the  reaction  was  severe:  oedema  of  the  nose  and  left  eye 
and  terrific  headache.  After  both  had  subsided  we  started  in 
again  with  small  doses,  i.  e..  exposure  for  thirty  minutes,  increas- 
ing it  gradually  to  two  hours.  But  even  that  could  not  be  tol- 
erated :  edema  and  headache  appeared  again.  In  spite  of  that 
the  interior  of  the  nose  had  slowly  cleared,  with  the  exception  of 
the  ulcer  near  the  ala  nasi.  At  this  time,  however,  it  was  appar- 
ent that  the  physiological  functions  were  failing  rapidly.     Abso- 
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lute  lack  of  appetite  and  vomiting  followed  finally.  Nothing  would 
have  any  effect  on  the  nasal  musoca.  A  metastie  pneumonia  set 
in  and  very  soon  exitus  fetalis. 

This  ease,  that  is  narrated  here  in  so  few  words,  gave  us  an 
immense  amount  of  trouble  and  worry.  Dr.  Loeb  from  the  starl 
made  a  bad  prognosis,  but  he  wanted  to  give  the  patient  and  her 
solicitous  relatives  the  best  chance,  which  they  were  eagerly  look- 
ing for. 

Case  19.  Mrs.  John  W.,  aet.  65.  of  Kingston,  Ontario,  came  to 
me  with  Dr.  James  (!.  Dwyer  of  this  city.  The  doctor  has  known 
Mis.  W.  all  his  life,  and  could,  from  personal  knowledge  confirm 
the  report  given  by  Dr.  J.  W.  Campbell,  of  Kingston,  Out.  The 
report  reads: 

Family  history  good  on  her  side.  Husband  and  one  son  died 
of  phthisis.     No  history  of  cancer. 

Twenty  years  ago,  small  nodule  developed  at  or  near  the  inner 
eanthus  of  left  eye,  was  cauterized  and  disappeared.  Six  years 
ago  it  returned,  attained  to  size  of  i/>  bean.  Was  again  cauterized 
but  failed  to  disappear.  Had  operation  for  removal  performed 
by  specialist  with  return  almost  at  once.  Now  a  well  developed 
epitheliomatous  condition  involving  inner  eanthus  upper  and  lower 
lid  and  side  of  nose.     The  Roentgen  ray  controls  but  does  not  cure. 

When  we  examined  the  patient  Ave  thought  it  best  to  remove 
all  the  diseased  tissue  first  and  then  apply  radium.  The  fact  that 
the  neoplasm  had  been  cauterized.  X-rayed,  etc.,  indicated  to  us 
the  presence  of  a  great  deal  of  connective  and  fibrous  tissue 
which  would  not  allow  the  rays  of  radium  to  penetrate.  Conse- 
quently, on  November  17th.  1911,  with  the  assistance  of  Drs.  Has- 
kin,  Dwyer  and  A.  Braun,  my  assistant,  all  the  diseased  tissue 
was  removed  and  the  bones  underneath  found  to  be  normal.  On 
the  following  day.  70  mgr.  of  radium  of  1.800.000  radioactivity 
was  applied  and  left  there  for  three  days  (dressing  changed 
daily).  Before  the  operation  the  left  eye  was  practically  useless, 
therefore  the  cornea  which  was  slightly  affected,  needed  no  con- 
sideration. 

About  a  week  later,  the  radium  was  applied  again  and  the 
wound  allowed  to  heal.  On  December  14th.  she  left  for  Ontario. 
A  plastic  operation  was  indicated,  but  that  could  be  done  at  her 
home  just  as  well.  Up  to  February  10th,  1912.  she  felt,  according 
to  a  verbal  report  from  Dr.  Dwyer.  comfortable  and  no  sign  of 
recurrence  visible.1 

1.     June  26,  1912.     The  same  favorable  report. 
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Very  interesting  on  account  of  the  rarity  were  the  two  follow- 
ing eases. 

Gasi  20.  B.  C.  aet.  39,  a  Syrian  cook  from  Los  Angeles.  He 
came  here  on  account  of  severe  and  persistent  headache  during  the 
past  eight  months.  A  sarcoma  of  the  left  sphenoid  sinus  was  found, 
the  only  ease  of  that  kind  I  have  ever  seen.  I  saw  him  but  once. 
as  I  left  for  my  vacation  the  following  day. 

Cast  21.  Rev.  J.  11  M.,  of  S.  C,  aet.  7:!.  a  personal  friend  of 
Dr.  Harmon  Smith's,  was  referred  by  the  latter  with  the  diagnosis. 
epithelioma  of  the  middle  ear.  Facial  paralysis  of  the  same  side 
(right)  was  present.  The  patient  gave  the  following  history: 
Had  trouble  in  his  right  ear  in  1SMT.  but  felt  relieved  after  taking 
;■  tonic  prescribed  for  him.  Four  years  and  a  half  ago  the  ear 
closed  up  and  he  could  not  hear  anything.  On  several  occasions 
granulations  I  ?)  were  removed  and  radium  applied,  but  never 
longer  than  about  an  hour.  The  paralysis  of  the  facial  nerve 
set  in  September  21st.  1911.  and  he  came  to  me  on  November 
1th.  1911.  The  diagnosis  epithelioma  of  middle  ear  was  beyond 
doubt.  At  once  the  question  arose,  shall  the  mastoid  be  opened 
and  then  radium  applied  or  the  latter  be  inserted  through  the 
external  canal  without  any  operation?  Taking  into  considera- 
tion the  age  of  the  patient  and  the  risk  of  such  an  operation,  Dr. 
Smith  and  the  writer  agreed  that  it  was  to  the  best  interest  of 
the  patient  not  to  operate.  Radium  of  1.000.000  radioactivity 
was  applied  for  three  days  and  the  dressing  changed  daily  on 
account  of  the  purulent  discharge  from  the  middle  ear.  That 
was  repeated  for  a  day  once  more  and  patient  left  November  27th 
for  his  home.  Returned  January  24th.  1012.  and  had  radium  in- 
serted for  one  day.  The  question  of  opening  the  mastoid  arose 
again,  but  was  rejected.  Subjectively  he  feels  better  and  be- 
lieves that  he  will  be  cured.  Inserted  radium  for  three  days.  i.  e. 
from  January  31  To  February  3d.  and  this  time  the  strongest 
radium  we  have.  viz.  70  mgr.  of  1.800.000  radioactivity.  The 
case  is  still  under  treatment. 

Gas<  22.  C.  F.,  aged  65,  milkman,  referred  by  Dr.  L.  M.  Ilunl. 
of  this  city.  In  the  Annals  of  Otology  for  June.  1!H)7.  Dr.  Ilurd 
reported  this  case  of  adeno-carcinoma  of  the  right  maxillary 
antrum  in  full,  eighteen  months  after  operation.  The  salient 
points  may  be  repeated  here. 

Patient  complained  of  nasal  obstruction,  had  small  swelling  on 
alveolar   process   for   the   past   ten   years,    for   fourteen   months 
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swelling  of  the  face  and  hard  palate.  Radical  operation  on 
December  9,  1905.  with  ligation  of  the  carotid.  As  the  examina- 
tion of  the  growth  gave  evidence  of  its  malignancy.  Dr.  Hnrd 
immediately  after  the  operation  had  the  wound  X-rayed  with 
the  result  that  at  the  end  of  eighteen  months  there  was  no  sign 
of  a  recurrence.  Very  soon,  however,  one  set  in.  According  to  a 
personal  report  Dr.  Hurd  had  to  remove  in  June,  1907,  the 
anterior  half  of  opposite  maxilla.  "About  one  year  later,  a  small 
nodule  was  removed  from  nasal  septum  posteriorly. 

January,  1910,  removed  malar  bone,  and  in  March,  1910.  had  to 
remove  eye  and  clean  out  orbit. 

May,  1910.  admitted  to  the  hospital  on  account  of  rapid  exten- 
sion in  soft  palate,  he  improved  and  went  back  to  work  in  two 
weeks. 

Now  has  been  X-rayed  for  a  number  of  months  and  on  Decem- 
ber 12th  a  specimen  removed  which  shows  no  change  in  char- 
acter of  structure  from  the  X-ray." 

At  present  the  velum  is  infiltrated  and  there  are  nodules  about 
the  orbit. 

In  addition  to  that  there  was  a  hard  mass  in  the  cavity  of  the 
antrum  when  the  patient  called  on  me.  Radium  was  applied 
several  times  for  from  two  to  three  hours  at  a  time  with  the 
result  that  the  mass  began  to  ulcerate  soon. 

This  case  is  only  in  the  beginning  of  the  treatment,  but  is 
mentioned  here  on  account  of  its  great  interest  and  the  perse- 
verance-with  which  the  patient  had  been  treated  by  Dr.  Hurd. 
A  further  report  will  follow  later. 

In  reviewing  these  twenty-two  cases  treated  with  radium  we 
notice  that  three  of  the  cases  reported  last  year  are  still  without 
recurrence  and  in  good  health,  while  of  the  new  cases  two  are 
so  much  improved  that  they  might  be  pronounced  cured.  But 
too  short  a  time  has  elapsed  to  give  any  definite  opinion.  But 
the  writer  would  not  like  to  produce  the  impression  that  he  was 
able  to  cure  five  eases  out  of  twenty-five,  or  about  19%  .  This  is 
not  in  accordance  with  statistics.  The  fact  is  that  I  have  seen 
quite  a  number  of  malignant  tumors  which  are  not  mentioned 
here  at  all.  For  example,  one  patient  consulted  me  on  account 
of  carcinoma  of  the  larynx  and  on  examination  metastases  were 
found  in  the  lungs  and  in  the  whole  abdomen.  No  radium  could 
be  applied  here.  In  such  a  case  only  a  chemical  product  like 
Salvarsan  or  perhaps  Selenium  could  possibly  be  effective.  But 
the  effectiveness  of  radium,  when  all  other  drugs  were  power- 
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less,  is  exemplified  by  case  19,  .Mrs.  J.  W.,  and  case  21.  Rev . 

The  latter  shows  great  Improvement  and  did  not  have  a  particle 
of  pain  for  several  months,  while  Mrs.  J.  TV.  shows  no  recurrence. 
thus  far.  of  the  neoplasm.  At  any  rate  in  both  of  these  patients, 
radium  has  done  a  wonderful  amount  of  good.  Even  if  cure  is  no1 
positive  and  permanent  in  such  eases,  the  palliative  effect  is  ex- 
cellent and  that  is  the  essential  in  the  treatment  of  many  such 
cases. 

That  radium  destroys  malignant  tissue  to  a  great  extent  has 
been  shown  in  the  cases  reported  above  and  has  been  proven  by 
others,  espeeially  M.  Einhorn,  of  New  York.  In  stricture  of  the 
oesophagus,  caused  by  malignant  tumore.  in  which  a  fistula  of  the 
stomach  was  indicated.  Dr.  Einhorn  succeeded  in  shrinking  the 
neoplasm  by  radium  to  such  a  degree  that  sometimes  after  one 
week's  treatment,  considerable  nourishment  could  be  taken  per 
ms.  A  similar  process  set  in  in  many  of  our  cases  and  that  often 
gave  great  relief,  if  only  temporarily. 

So  far  it  has  not  been  possible  to  decide  what  the  true  nature 
i»f  radium  is.  in  other  words,  what  physiological  effect  the  rays 
of  radium  really  produce.  Accordingly,  the  actual  therapeutic 
mechanism  of  radium  is  as  yet  entirely  unknown.  Many  theories 
liased  occasionally  on  elaborate  experiments,  have  been  promul- 
gated. Some  believe  that  by  the  rays  of  radium  a  trophic  disturb- 
ance of  the  cells  is  created  which  finally  leads  to  a  dystrophy  of 
these  cells.  (Similar  explanations  are  given  by  some  men  in 
Paris  who  use  fulguration  for  the  destruction  of  malignant 
growths)!  The  baccericidal  effect  of  the  radium  rays  has  been 
proven  by  several  observers. 

Darier  was  the  first  to  demonstrate  the  analgesia  properties  of 
radium  in  different  affections.  Almost  invariably  I  could  see 
that  beneficial  action  followed  the  application  of  the  radium  rays 
and  could  cite  many  cases  in  corroboration  of  this  fact.  There 
was  but  one  exception,  {he  lady  of  SO  years — Dr.  Loeb's  patient — 
she  could  finally  stand  no  medication,  whether  it  was  a  weak 
dose  of  codein  or  morphine  or  any  other  drug. 

The  influence  of  radium  on  living  tissue.  I  must  say.  is  so 
active  that  no  organ  of  the  body  is  indifferent  to  it.  Some 
patients  show  a  quick  reaction  on  comparatively  small  doses, 
while  others  can  stand  much  stronger  ones,  just  as  in  all  other 
medications. 

In  applying  radium  we  naturally  observe  different  states.  The 
first  is  a  hyperaemia,  with  or  without  oedema  of  the  mucosa  and 
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;in  increased  growth.  Following  this  Hie  tissues  break  down, 
we  have  ulceration,  necrosis  and  finally  formation  of  new  con- 
nective tissue.  The  latter  grows  so  massive,  as  I  have  observed, 
in  large  tumors,  that  it  occasionally  forms  a  firm  Avail  which  does 
qo1  let  the  radium  rays  penetrate  into  the  neighboring  parts. 
That  was  most  evident  in  case  4.  where  the  patient  wore  a  radium 
tube  for  ten  days  continually,  but  with  no  effect. 

In  order  to  get  any  therapeutic  result  with  radium  or  any 
i 'titer  drug,  the  necessity  of  an  early  diagnosis  is  of  first  im- 
portance, but  herein  lies  the  great  difficulty.  For  example,  in 
the  larynx.  Each  of  us  knows  the  difficulties  in  reaching  a 
correct  diagnosis  when  the  larynx  is  involved.  "We  are  not 
further  advanced  today  than  we  were  a  quarter  of  a  century 
ago,  when  the  celebrated  case  of  the  German  Crown  Prince  filled 
I  lie  columns  of  all  the  newspapers.  But  you  would  think  the 
diagnosis  much  easier  when  the  pharynx  or  nose  or  the  neck  is 
involved.  In  the  nose  the  growths  in  the  beginning  look  like 
benign  tumors  and  it  takes  an  experienced  eye  to  discover  a 
suspicious  aspect.  Dr.  Harmon  Smith  made  a  very  early  diagnosis 
in  the  caes  of  Mr.  F.  L.  H..  case  I.,  aiul  the  patient  was  cured.  In 
private  practice,  but  especially  in  dispensaries,  many  such  cases 
are  overlooked.  Patients  come  for  treatment  after  glandular  in- 
volvement has  set  in. 

The  same  holds  good  for  the  retropharynx.  Such  a  case  is 
that  of  our  colleague  (case  14')  which  was  not  correctly  diagnosed 
because  he  refused  any  further  consultations  until  it  was  too 
late. 

In  contrast,  is  Dr.  Keefe's  ease,  where  he  operated  for  simple 
adenoids,  but  the  rapid  recurrence  made  him  suspicious  of  the 
nature  of  the  disease  and  miscroscopic  examination  confirmed 
these  suspicions  of  malignant  growth. 

The  neck  is  another  field  of  difficulty  for  early  diagnosis,  since 
one  can  often  neither  see  nor  feel  any  new  growth. 

In  the  treatment  of  malignant  growths  we  do  not  rely  nowadays 
solely  on  the  knife  as  we  have  other  resources  to  prevent  re- 
currences. Thus  the  electric  arc  light  is  applied  in  the  form 
of  the  so-called  Forest's  cold  cautery  and  the  high  frequency, 
or  Hertzian  waves.  This  fulguratoin  method,  that  is  being  largely 
used  in  Paris,  tends,  as  the  authors  believe,  to  devitalize  the  cancer 
cells,  thus  destroying  the  growth.  Furthermore  Roentgen  rays 
have  been  used  and  last  of  all  the  emanations  of  radium.  It  is  a 
known  fact  that   by  this  last  metal,  tumors  at  first   inoperable 
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have  been  rendered  operable  "and  the  influence  of  the  rays  is  in 

;ill  respects  palliative."  If  we  add  to  this  the  actual  cures,  that 
Me  have  been  fortunate  enough  to  achieve,  we  have  all  reason  to 
continue  our  experiments  with  radium  and  to  express  the  hope 
that  some  day  considerable  and  lasting  good  will  come  from  it. 


CONTRIBUTION  TO  THE  PATHOLOGY  AND  TREATMENT 
OF  OTOSCLEROSIS. 

By    JOSEPH    C.     BECK,    M.    D.,    Chicago,    Illinois. 

In  the  study  of  the  various  pathological  processes  in  bones  of 
the  human  body,  I  have  noted  a  great  similarity  in  the  process 
known  as  osteomalacia,  and  what  is  known  in  otology  as  spongi- 
fication  of  the  bony  capsule  of  the  labyrinth.  In  looking  up  the 
subject  of  osteomalacia.  I  came  across  the  work  done  by  Bossi, 
M.  L.  (Arch,  of  Gynecologie  Bd.  83.  1907,  page  505),  and  his 
treatment  by  means  of  adrenalin  chloride  solution  hypodermati- 
cally.  About  two  years  ago  I  saw  a  case  of  osteomalacia  in  the 
care  of  Dr.  Carl  Beck,  in  a  young  lady  about  twenty  years  of  age, 
who  gave  a  history  of  having  had  a  number  of  spontaneous  frac- 
tures brought  about  by  the  least  exertion;  in  fact,  in  bed,  by  the 
action  of  a  severe  muscular  spasm.  These  fractures  were  adapted 
and  in  some  cases  opened  and  wired,  but  healed  very  slowly  or 
not  at  all.  After  about  six  months  of  this  sort  of  treatment,  C. 
Beck  began  the  treatment  of  injecting  adrenalin  solution  sub- 
cutaneously,  beginning  with  one  drop  and  increasing  by  one  drop 
daily  until  ten  or  fifteen  minims  were  injected,  when  the  dose 
was  again  reduced,  probably  to  two  to  three  drops.  This  treat- 
ment was  continued  for  several  months,  the  patient  improving 
in  general  health  as  well  as  the  non-recurring  of  any  fracture. 
The  patient  was  able  to  walk  about  by  the  aid  of  crutches. 
About  this  time  Dr.  Carl  Beck  made  his  report  on  this  and 
another  similar  case,  with  the  complete  review  of  the  literature. 
(Journal  of  Surgery,  Gynecology  and  Obstetrics,  February,  1910. 
Vol.  10.  Xo.  2,  page  113.) 

As  stated  above,  I  had  been  much  impressed  by  the  similarity 
in  the  bony  changes  of  osteomalacia  and  otosclerosis  in  the 
early  stage,  so  I  decided  to  experiment  with  a  number  of  cases, 
it  is  stated  that  osteomalacia  is  a  disease  process  for  which  the 
disturbed  function  of  the  organs  of  internal  secretion  are  re- 
sponsible, the  adrenal  gland  in  particular.  Hence,  by  the  artifi- 
cial administration  of  the  adrenal  solution  the  process  is  brought 
to  a  standstill,  as  shown  clinically.  I  thought  that  possibly  the 
same  cause  may  be  responsible  for  the  development  of  otosclerosis, 
and  consequently  placed  a  number  of  cases  on  this  experimental 
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treatment.  I  selected  three  groups  of  eases,  in  all  eleven.  The 
lirst  group  were  those  that  have  practically  run  their  course  and 
are  sclerosed,  with  marked  involvement  of  the  end  organ  of  hear- 
ing. One  would  scarcely  expect  any  results  so  far  as  the  hearing 
is  concerned.  While  they  were  practically  deaf,  they  had  severe 
symptoms,  as  dizziness,  vertigo,  and  great  subjective  noises.  They 
were  very  easily  irritated  by  turning,  so  far  as  the  vestibularis 
is  concerned.  Because  they  have  these  great  head  noises  and  an' 
so  deaf  lends  to  the  assumption  that  some  other  part  of  the 
nervous  system  aside  from  the  cochlea  may  lie  responsible  for  the 
tinnitus  (H.  Xewmann). 

The  second  group  of  cases  were  those  of  more  recent  origin 
and  which  had  some  useful  hearing,  at  least  in  one  ear. 

The  third  group  were  those  of  indefinite  type.  All  have  fair 
hearing.  They  are  probably  mixed  eases  because  they  have  clear 
histories  of  otosclerosis,  and  one  finds  considerable  evidence  of 
tubal  and  middle  ear  inflammation.  In  one  case  there  was  a 
history  of  suppuration  in  both  ears,  completely  healed  out.  but 
scars  are  in  evidence  about  the  drum. 

The  histories  of  all  these  cases  were  carefully  prepared,  ami 
in  each  instance  a  family  tree  slightly  modified  from  those  pre- 
sented by  Gray  (Glaseow)  was  made,  the  tests  of  hearing  re- 
corded and  the  conversational  tone  taken  as  a  standard  to  test  in 
the  future,  instead  of  forks. 

The  treatment  was  carried  out  as  follows:  Patients  came 
usually  about  one  hour  before  the  evening  meal.  After  being 
seated  for  five  minutes,  so  as  to  get  the  normal  blood  pressure,  a 
von  Stein  apparatus  is  placed  on  the  radial  artery  and  the  blood 
pressure  recorded  in  a  book.  Say  it  is  146.  Now.  one  minim  of 
an  adrenalin  solution.  1-1000,  is  injected  hypodermatieally  into 
the  arm.  After  three  minutes  the  blood  pressure  is  again  taken 
and  recorded  .  (Not  until  three  minims  are  injected  is  there  a 
change  noted,  as  a  rule.)  The  blood  pressure  now  shows  an  in- 
crease to' 147.  Five  minutes  later  a^ain  take  the  blood  pressure, 
when  it  will  be  at  its  height,  say  149.  Five  minutes  later,  or 
ten  minutes  from  the  time  that  the  injection  is  made,  the  last 
blood  pressure  is  taken,  and  it  is  found  that  it  has  gone  back  to 
the  normal — 146.  On  the  next  day  this  procedure  is  repeated, 
only  increase  one  drop,  and  so  on  every  day.  At  the  tenth  day 
there  will  be  ten  drops  of  adrenalin  solution  used.  The  figures 
will  be  something  like  this:  146.  149.  153.  146.  If  now.  on  the 
fifteenth   day.   the   blood   pressure    goes   after  three   minutes   to 
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155.  or  thereabouts,  and  after  five  minutes  to  the  highest  point. 
165,  it  indicates  that  we  are  reaching  the  physiological  limits, 
and  we  will  find  that  the  last  blood  pressure  measured  will  not 
go  back  to  116.  but  will  remain  for  some  time  above  150.  We 
now  stop  injecting  for  a  few  days,  and  then  begin  again  with  one 
minim  and  increase.  However,  we  never  go  as  high  as  fifteen 
minims,  but  stay  at  ten  minims,  and  continue  as  long  as  the  blood 
pressure  returns  to  normal.  It.  therefore,  must  be  made  a  rule 
that  the  blood  pressure  must  be  the  same  ten  minutes  after  the 
injection  as  it  was  before  tin-  medicine  was  injected. 

RESULTS:  Of  the  four  cases  in  which  there  was  no  con- 
versational tone  heard,  but  which  had  the  irritative  symptoms  of 
the  vestibule,  we  had  the  gratification  of  reducing  them  greatly. 
and  what  surprised  me  was  the  statement  that  the  terrible  noise 
that  one  patient  complained  of  stopped.  The  hearing  was  not 
influenced  one  particle.  Of  the  three  cases  in  the  second  group, 
which  are  three  sisters,  the  oldest  twenty-six  years  old,  the 
youngest  sixteen  years  old.  and  which  still  have  fair  hearing  in 
one  ear.  all  improved  in  their  hearing  in  so  far  as  their  employers 
and  people  about  them  reported  to  me.  The  third  group  are  the 
mixed  or  indefinite  cases,  and  in  these  we  have  noted  some  in- 
teresting observations.  I  placed  them  first  on  the  adrenalin 
alone;  then  I  added  other  ductless  gland  extracts.  So  one  case 
(a  male)  received  adrenalin,  thyroid,  thymus.  The  second  case 
(a  male),  adrenalin,  thyroid,  thymus,  spleen,  pancreas,  testicle. 
The  third  i  ase  (a  female),  adrenalin,  thyroid,  thymus,  pituitrin 
and  ovary.  The  fourth  case  (a  male!,  all  the  above-mentioned, 
with  the  exception  of  the  ovary,  and.  in  addition,  parotid. 

It  must  not  be  assumed  that  these  organ  extracts  were  em- 
ployed indiscriminately  and  all  at  once.  They  were  administered 
usually  alone  or  two  together,  and  the  result  recorded. 

After  several  months'  experimentation  on  these  last  four  eases 
we  have  found  certain  definite  general  symptoms,  as  acceleration 
of  pulse,  giddiness  and  vaso-motor  changes,  as  flushes,  etc..  but 
the  analysis  of  these  will  require  a  great  deal  of  time  and  study, 
and  they  do  not  appear  to  have  any  influence  on  the  symptoms 
referable  to  the  ear.  that  is.  the  deafness  and  disagreeable 
noises. 

It  is  not  intended  to  bring  this  report  as  a  cure  in  this  most 
deplorable  condition  in  our  specialty,  but  only  a  report  on  some 
experiments,   and   what    we  found,   hoping  to  have   contributed 
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something  that  may  start  some  new  thought  which  eventually 
will  be  of  benefit  in  otosclerosis  and  allied  affections. 

I  desire  to  express  my  appreciation  to  our  pathologist.  Dr. 
Clara  Moore,  who  so  diligently  observed  and  recorded  these  cases, 
and  who  did  most  of  the  work  under  my  direction. 

In  conclusion.  I  wish  to  say  that  only  private  cases  are  suitable 
for  such  work,  because  they  can  be  relied  upon.  Again,  in  all  the 
experiments  we  have  not  had  one  single  instance  of  trouble  or 
complication.  The  duration  of  the  treatment  was  from  three  to 
six  months,  and  after  that  constantly  observed,  say  once  a  week. 
withoul  treatment. 


CONTRIBUTION    TO    THE    ETIOLOGY,.    PATHOLOGY    AND 
TREATMENT  OF  ATROPHIC  RHINITIS. 

By    JOSEPH   C.    BECK,    M.    D.,   Chcago,   Illinois. 

Iu  February,  1907  (Annals  of  Otology,  Rhin.  &  Lar.,  June, 
1!)07),  I  presented  a  paper  before  the  Middle  Section  of  this 
Association  on  this  subject,  in  which  I  brought  out  my  results 
in  the  X-ray  examination  of  atrophic  rhinitis,  showing  that  the 
sinuses  appeared  to  be  involved,  and  in  the  discussion  Coakley 
showed  sonic  radiograms  verifying  the  assumption,  but  he  be- 
lieved that  the  sinuses  wen'  smaller  than  normal,  but  not  neces- 
sarily the  seat  of  disease.  It  was  and  still  is  my  opinion  that 
the  sinuses,  especially  the  ethmoidal  labyrinth,  are  the  seat  of 
pathological  changes.  It  is  not  possible  to  tell  whether  these 
cells  are  infected  primarily,  and  the  atrophic  changes  are  second- 
ary, or  vice  versa.  About  the  same  time  Casselberry  published 
his  article  on  the  subject  of  ethmoid  operation  for  the  improve- 
ment of  this  condition,  which  was  also  emphasized  by  me,  as  I 
had  employed  it  with  gratifying  results.  I  presented  there  also 
a  resume  of  the  various  treatments  in  vogue,  and  mentioned  my 
results  with  vaccines,  Bier's  hyperemia  treatment  and  paraffin 
injections  into  the  inferior  turbinate. 

Since  that  time  I  have  been  investigating  further  the  etiology, 
pathology  and  treatment,  which  I  desire  at  this  time  to  place 
on  record. 

In  looking  over  my  histories  in  private  practice  of  the  cases 
of  atrophic  rhinitis.  I  was  somewhat  surprised  at  the  point  of 
sex  in  this  affection.  I  always  knew  that  most  of  my  cases  were 
in  young  girls,  but  not  that  the  percentage  was  so  great.  Out  of 
57  cases  there  were  46  in  females  and  11  males.  Seventy-five  per 
cent,  were  in  young  ladies  between  the  ages  of  nine  and  twenty- 
four  years,  and  most  of  these  between  sixteen  and  twenty  years. 
I  began  to  study  the  histories  of  these  cases  and  found  that  an 
anemia  was  very  prevalent  and  in  several  instances  was  it  men- 
tioned that  the  patient  was  treated  for  the  green  sickness  or 
chlorosis.  Also  a  history  of  menstrual  disturbances.  It  then 
occurred  to  me  that  perhaps  there  is  some  blood  change  that 
could  be  demonstrated  in  these  cases,  and  therefore  selected   a 


47 


J(  >SEPH    C    BECK. 


few  cases  to  determine  that  point.  A  thorough  blood  examina- 
tion -was  made  in  every  i  ase,  but,  aside  from  a  relative  anemia 
which  could  be  accounted  for  from  this  constant  absorption  of 
the  purulent  and  fetid  material  from  the  nose,  nothing  of  a  blood 
change  was  noted.  1  then  began  the  pathological  study  of  these 
eases,  beginning  with  the  histological  and  chemical  analysis  of 
the  crusts,  including  the  bacteriology  of  the  secretion,  then  histo- 
logical examination  of  the  noddle  turbinated  and  ethmoid  cells. 
One  very  striking  feature  in  the  examination  of  the  crusts  was 
the  marked  fibrinous  exudate  or  transudate.  This  was  present 
universally  in  all  the  cases,  and  led  me  to  the  further  investiga- 
tion, namely,  the  examination  of  the  blood  for  the  quantitative 
fibrin  test.  We  followed  the  method  as  suggested  by  Simon  and 
came  to  some  universal  results.  At  first  we  tested  a  number  of 
normals  as  controls,  and  found  that  the  quantity  of  fibrin  in 
10  c.  c.  of  blood  was  about  one-half  to  the  same  amount  of  blood 
from  an  atrophic  rhinitis  case.  This  suggested  to  me  the  experi- 
ments with  agents  that  would  influence  the  fibrin  formation  in 
the  blood.  We  found  that  the  inhalation  of  nascent  oxygen  and 
the  withholding  to  a  marked  extent  of  the  consuming  of  table 
salt — iu  other  words,  a  salt-free  diet — as  well  as  the  foodstuffs 
that  contain  calcium  salts,  had  this  desired  effect.  After  several 
weeks  of  this  line  of  treatment  we  re-examined  the  blood  for 
quantity  of  fibrin  and  found  a  reduction,  if  not  to  the  normal, 
always  in  a  marked  degree.  From  these  experiments,  although 
too  few  cases  and  too  short  a  space  has  yet  elapsed,  I  believed  that 
this  blood  change  plays  an  important  part  in  the  causation  of  the 
disease. 

In  the  pathological  investigation  of  the  middle  turbinals  and 
ethmoid  cells  I  found  the  same  changes  in  the  mucosa  as  have 
been  demonstrated  in  the  inferior  turbinals,  only  not  so  marked. 
namely,  a  metaplasia  of  the  epithelium  into  a  sort  of  a  dermal 
layer,  showing  evidences  of  desquamation.  The  mucous  glands 
arc-  much  altered  or  atrophied  with  areas  of  rouud-eell  infiltra- 
tion. The  bone  does  not  appear  much  different  from  a  middle 
turbinal  in  suppurative  sinus  disease.  The  same  is  true  of  the 
examination  of  the  ethmoidal  curetments.  Logan  Turner  and 
his  assistants  have  recently  studied  this  subject  and  have  demon- 
strated practically  the  same  changes  in  the  turbinals. 

The  bacterial  growth  is  a  very  rich  flora  of  many  types  of 
organisms,  but  the  large  bacillus,  known  as  the  bacillus  fetidus 
ozena,  and  the  staphylococci  predominate. 
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About  a  year  or  so  ago  I  learned  of  the  successful  method  of 
implanting  or  injecting  paraffin  below  the  muco-perichondrium 
and  periosteum  in  the  atrophic  nasal  chamber.  These  injections 
should  be  in  line  with  the  atrophied  inferior  turbinated  body 
and  in  the  shape  of  a  ridge  or  deflection.  Wileminski  first  sug- 
gested this  method  of  treatment  abroad,  and  Kahn,  of  Chicago, 
in  this  country. 

I  had  found  in  my  early  experience  with  paraffin  injections 
into  the  inferior  turbinated  body  that  in  most  of  the  cases  not 
very  much  could  be  injected  before  it  was  found  to  have  per- 
forated and  escaped  into  the  free  nasal  chamber.  This,  of  course, 
could  be  explained  from  the  pathology  of  the  inferior  turbinate, 
which  is  transformed  into  scar  tissue  covered  by  a  thick 
layer  of  diseased  epithelium.  I  wished  to  satisfy  myself  of  the 
condition  of  the  muco-perichondrium  and  periosteum  in  these 
atrophic  cases  before  injecting  any  paraffin,  and  to  prevent  what 
occurred  when  injecting  the  inferior  turbinate.  I  therefore  re- 
moved a  piece  of  muco-perichondrium  in  a  case  of  atrophic 
rhinitis  in  which  there  was  a  deflection  of  the  septum  and  ex- 
amined it  microscopically.  It  is  stated  that  atrophy  seldom  oc- 
curs when  there  is  a  deflection  present,  and  this  I  have  found  to 
be  the  case,  and  if  the  atrophy  existed  in  a  case  like  that  there 
was  not  so  much  difficulty  in  expelling  the  crusts.  This  is  the 
reason  for  this  procedure  of  paraffin  injection  into  the  septum. 
The  result  of  the  microscopic  examination  of  this  muco-perichon- 
drium revealed  that  not  alone  was  it  not  atrophied,  but  was 
hypertrophied.  especially  the  perichondrium.  The  epithelium 
showed  some  slight  metaplastic  changes.  It  occurred  to  me  that 
these  desquamative  changes  of  the  epithelium  take  place  more 
readily  when  the  nose  is  douched,  and  especially  if  ordinary 
water  is  used.  This  I  found  to  be  the  case,  because  by  withhold- 
ing the  water  to  a  greater  extent  and  when  employing  solutions 
at  all,  then  they  contained  some  substance  like  ichthyol  or  per- 
ferably  thiginol,  which  had  the  desired  effect  of  lessening  des- 
quamation. Oily  products,  as  vaseline  and  sprays  of  the  hydro- 
carbons, appeared  to  increase  the  putrefactive  changes.  In  eon- 
sequence  of  these  investigations  I  have  come  to  certain  conclu- 
sions, based  upon  which  is  the  treatment  that  I  pursue,  and 
which  is  about  as  follows: 

For  about  two  weeks  daily  treatment  in  the  office  by  mechanically 
removing  the  crusts,  employing  Bier's  suction  pump  and  applying 
to  the  entire  surfaces,  especially  to  the  olfactory  regions,  a  twenty- 
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five  per  cent,  solution  of  thiginol  in  distilled  water.  The  use  of 
water  douches  and  sprays  is  strictly  prohibited.  A  tank  of  oxygen 
is  ordered  for  the  home  treatment  and  the  patient  instructed  to 
breathe  it  in  by  way  of  the  nose  and  out  through  the  mouth  from 
three  to  ten  minutes  night  and  morning.  This  breathing  is  to  be 
done  with  considerable  force  and  deeply,  so  as  to  reach  every  crevice 
and  also  distend  the  lungs  properly.  A  culture  is  usually  made 
the  first  day  of  the  treatment,  and  at  the  end  of  the  week  an  auto- 
genous vaccine  lias  been  prepared,  which  is  employed  in  the  usual 
way.  If  the  improvement  is  apparent,  then  this  line  of  treatment 
is  continued,  with  instructions  as  to  diet  and  hygiene.  As  a  rule, 
the  middle  turbinectomy  and  ethmoid  curettage  are  suggested  and 
performed.  As  soon  as  healing  has  taken  place,  the  local  and  gen- 
eral treatment  is  continued  until  the  mucous  membrane  has  a  much 
healthier  appearance.  Usually  at  the  end  of  the  second  month  of 
treatment  the  submucous  dissection  of  the  muco-perichondrium  and 
periosteum  is  performed  and  a  quantity  of  paraffin,  with  a  melting 
point  of  120  F..  is  placed  into  the  created  pocket  and  the  small 
incision  either  closed  with  a  suture  or  adapted  and  a  loose  tampon 
put  in  to  retain  it.  The  size  of  this  artificial  ridge  is  to  be  judged 
carefully,  so  as  not  to  over-distend  the  space  and  have  a  necrosis 
result  in  consequence.  Instead  of  incising  and  dissecting  the  mem- 
branes from  the  septum,  one  may  introduce  a  flat  hollow  needle  as 
far  back  as  possible  between  the  bony  and  cartilaginous  septum  and 
the  periosteum  and  perichondrium.  Then  attach  a  paraffin  syringe 
to  it  and  inject  this  space  instead  of  laying  it  in.  I  have  had  the 
best  results  when  1  first  dissected  and  put  the  paraffin  in,  because 
it  is  easy  to  perforate  the  membrane  in  the  back  with  the  needle 
and  thus  fail  completely.  In  this  manner  I  have  been  more  satis- 
fied with  the  management  of  cases  of  atrophic  rhinitis,  and  am 
certain  that  the  result  of  the  treatment  has  been  more  satisfactory. 


EXPERIMENTS   WITH   THE   AUTOLYTIC    SOLUTIONS    IN 
THE  TREATMENT  OF  INOPERABLE   CANCEK   OF  THE 

THROAT,  NECK  AND  FACE. 

By    JOSEPH    C.    BECK,    M.    D.,    Chicago,    Illinois. 

About  two  years  ago.  by  way  of  personal  communication  with 
Dr.  Carl  Wagner,  of  Chicago,  who  had  just  returned  from  studies 
abroad,  I  first  learned  of  the  experiment  that  had  been  carried  on 
by  Dr.  Fiehera,  of  Rome,  Italy,  in  the  treatment  of  inoperable 
carcinomas,  and  his  good  results.  I  did  not  pay  any  more  atten- 
tion to  the  subject  until  last  July  (1911),  when  Dr.  Emil  Beck 
returned  from  a  similar  trip  and  described  to  me  in  detail  what  he 
had  learned  at  Dr.  Fiehera 's  clinic.  His  great  enthusiasm  impelled 
me  to  associate  myself  in  carrying  on  some  experiments  with  him 
on  cases  of  advanced  carcinoma,  and  I  desire  at  this  time  to  report 
on  the  work  thus  far  done  on  my  cases.  Permit  me,  at  first,  to 
state  the  theory  upon  which  this  treatment  is  based.  I  should,  in 
justice  to  the  author  of  this  theory,  quote  verbatim  from  the  excel- 
lent article,  published  by  him,  but  neither  time  nor  space  will  per- 
mit me  to  do  so. 

Theory.  Assuming  the  theory,  that  at  birth  there  are  nests 
of  embryonal  epithelial  cells  distributed  all  over  the  body,  that 
these  cells  always  remain  quiescent,  and  only  through  some  form 
of  irritant,  either  mechanical,  chemical  or  through  the  agency  of 
some  organism,  begin  to  grow.  This  growth,  however,  does  not, 
as  a  rule,  take  place  until  near  the  fortieth  year  of  life.  It  is  fur- 
ther assumed  that  at  birth  there  is  a  substance  in  the  blood  which 
is  inimical  to  this  growth  of  these  stray  cell  nests,  and  as  long  as 
it  is  present  in  sufficient  quantity  and  quality  even  the  mechanical, 
chemical  and  organisms  irritation  be  manifest,  earcinoma  will  not 
develop.  It  is  only  when  this  substance  is  diminished  in  quality 
and  quantity,  or  entirely  lost,  that  these  irritants  enable  the  stray 
epithelial  cell  nest  to  grow.  The  usual  time  of  life  when  the  loss 
of  activity  of  this  substance  in  the  blood  occurs  in  at  about  forty 
years  of  age.  By  supplying  artificially,  that  is,  by  injecting  sub- 
cutaneously,  a  solution  that  contains  this  substance  which  prevents 
the  development  of  carcinoma  one  could  hope  for  a  prophylactic 
cure.      This  substance  is  contained  in  all  embryonal  tissues  espe- 
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cially,  but  is  also  contained  in  tbe  carcinoma  cells.  If,  tberefore, 
carcinoma  lias  developed,  then  the  further  growth  of  it  can  be 
checked,  and  what  has  already  developed  brought  to  non-activity 
by  injecting  these  solutions,  which  are  known  as  "autolytic."  Of 
course,  one  has  to  continue  these  injections  at  definite  intervals  dur- 
ing the  remainder  of  the  individual's  life. 

Only  inoperable  cases  were  taken  for  these  experiments  at  first, 
so  that  the  early  reports  of  Fichera  were  not  as  good  as  later,  when 
better  material  was  at  his  disposal. 

The  many  steps  in  the  development  of  these  experiments  are  all 
very  interesting,  but  too  lengthy  and  not  essential. 

The  preparation  of  the  autolytic  solution  may  be  obtained  in  two 
ways,  namely : 

1.  In  the  case  that  we  employ  the  carcinoma  itself,  it  is  essential 
that  it  is  obtained  absolutely  sterile.  Therefore,  best  are  some 
metastatic  glands  or  tumor  that  is  not  accessible  to  the  outer  world. 
The  tumor,  therefore,  removed  under  the  strictest  aseptic  condition 
is  cut  up  into  small  cubes,  one  centimeter  square.  These  are  placed 
into  a  jar  in  sterile  normal  salt  solution.  About  twenty  times  in 
bulk  of  salt  solution  is  employed  to  the  tumor  cubes,  that  is,  to  each 
centimeter  of  tumor  take  twenty  centimeters  of  salt  solution.  To 
this  add  thymol  crystals,  twenty  grains  to  the  pint  of  solution.  On 
top  of  this  is  poured  a  quantity  of  sterile  olive  or  any  other  oil,  so 
that  all  is  covered  and  prevented  from  too  easy  contamination.  The 
jar  is  carefully  closed  and  placed  in  the  incubator  at  a  temperature 
of  37°  C.  for  sixty  days,  when  it  is  ready  for  use. 

2.  In  case  we  employ  a  fetus,  it  is  best  to  obtain  one  at  about 
three  to  six  months  of  age.  The  great  difficulty  is  the  proposition 
of  getting  the  fetus  without  contamination  during  its  expulsion 
from  the  uterus.  The  entire  fetus  is  made  use  of  with  the  exception 
of  the  scalp  and  brains,  which  are  very  carefully  removed  before 
the  rest  of  the  body  is  cut  up  in  very  small  cubes,  the  same  as 
employing  the  tumor  itself.  The  remainder  of  the  technique  in 
the  preparation  of  the  solution  is  also  the  same. 

After  sixty  days  in  the  incubator,  as  mentioned  above,  it  is  ready 
for  injections.  In  order  to  be  certain  that  the  solution  is  sterile, 
one  should  withdraw  by  means  of  sterile  pipet  a  few  drops  and 
plate  it  out.  If  there  is  no  growth,  then  withdraw  by  means  of 
pipet  two  to  three  c.  c.  of  the  solution  and  inject  subcutaneously 
near  the  scat  of  the  carcinoma,  if  possible.  This  is  repeated  two  to 
three  times  a  week,  and  continued  until  the  growth  has  disappeared. 

The    control,    besides    the    clinical    picture,    is    the    microscope. 
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Fichera  has  sent  us  some  specimens  of  carcinoma  which  he  excised 

at  different  intervals  of  the  treatment,  and  they  certainly  show  the 
good  effect  from  the  injections.  The  first  specimen  showed  almost 
a  pure  epithelial  growth,  and  was  excised  just  before  the  first  injec- 
tion. The  second  specimen,  ahout  three  weeks  after  injections, 
showed  marked  diminution  of  the  epithelial  structures  and  a  great 
increase  of  connective  tissue  changes.  The  third  slide  has  but  very 
few  cells  of  epithelium,  and  in  proportion  was  the  clinical  reporl 
that  the  growth  was  practically  gone  and  the  patient  in  good  con- 
dition. 

( 'asi    li'i  ports. 

('us,  J.  Mrs.  F..  oT  years  old.  Developed  carcinoma  of  the 
breast.  This  was  removed  radically,  including  the  axillary  lymph 
glands,  by  Dr.  Emil  Beck.  A  few  months  later  there  was  a  recur- 
rence in  the  scar  and  some  diffuse  nodules  presented  over  the  pec- 
toral area.  Another  operation  was  performed  for  these  recurrences. 
Ahout  two  months  later  the  patient  returned  with  a  number  of 
enlarged  glands  of  the  neck,  extending  from  the  clavicle  up  to  the 
posterior  triangle  of  the  neck.  These  were  quite  movable,  although 
they  were  causing  a  great  deal  of  pain,  radiating  into  the  arm.  An 
operation  was  decided  upon  and  the  case  was  referred  to  me  for 
further  care  of  this  patient.  I  removed  a  number  of  enlarged 
glands,  which  were  matted  together,  and  it  was  necessary  to  remove 
the  internal  jugular  vein  with  the  nuiss.  owing  to  its  firm  adhesion. 
The  operation  was  performed  under  the  strictest  aseptic  precau- 
tions, and  these  glands  cut  up  in  the  manner  described  ahove.  as 
also  the  further  technique  in  preparing  the  autolytic  solutions 
which  were  to  he  employed  in  this  case.  The  wound  healed  by 
primary  intention  and  we  hegan  the  injection  of  from  two  to  three 
cm.  twice  weekly  ahout  seven  weeks  after  operation.  The  patient 
had  some  small  nodules  on  the  chest,  which  were  not  disturbed  at 
the  time  of  the  operation,  but  a  small  piece  taken  for  microscopic 
control.  It  was  a  typical  medullary  carcinoma,  containing  very 
little  fibrous  stroma,  hut  a  great  deal  of  broken-down  cell  tissue. 
The  patient  was  free  from  pain  and  continued  to  improve  in  her 
general  condition.  After  three  months  we  found  that  these  nodules 
on  the  chest  were  getting  harder  and  there  was  no  recurrence  at 
the  site  of  the  neck  wound.  The  treatment  is  being  continued  and 
I  shall  in  the  very  near  future  remove  a  piece  of  tissue  from  these 
nodules  for  control  microscopic  change. 
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Cas(  2.  Mr.  J.,  52  years  old.  Has  had  a  sore  on  the  side  of  his 
face,  just  in  front  of  the  parotid  gland,  for  the  past  six  months. 
It  had  been  treated  by  local  measures,  including  X-ray.  No  his- 
tory of  lues  or  tuberculosis  was  present.  1  removed  a  small  piece 
for  microscopic  examination  and  found  it  to  be  a  very  active  epi- 
thelioma. No  glandular  involvement.  Operation  was  decided 
upon  and  a  thorough  removal  of  the  infiltrated  mass  wide  of  the 
affected  margins.  It  was  found  necessary  to  remove  the  following: 
Parotid  gland,  part  of  malar  bone,  external  orbital  wall  very  near 
to  the  optic  foramen,  hut  not  wounding  the  orbital  periosteum,  part 
of  the  masseter  muscles  and  the  coronoid  process  of  the  lower  jaw. 
This  extensive  dissection  appeared  necessary  from  the  apparent 
pathological  involvement  of  the  epithelioma.  At  one  place  in  the 
region  of  the  antrum  there  appeared  a  suspicious  area  which  I  care- 
fully curetted,  without  going  into  the  antrum,  which  I  very  much 
wanted  to  avoid  doing.  This  proved  the  failure  of  the  operation. 
because  from  this  suspicious  area  the  antrum  became  infected,  and 
once  in  this  region,  grew  more  rapidly  and  spread  over  the  wound 
of  the  cheek. 

Since  we  had  no  metastases  in  tins  case  and  the  tumor  mass 
removed  could  not  he  obtained  sterile,  I  decided  to  employ  the 
autolytic  solution  produced  from  a  fetus.  The  patient  has  had  too 
few  injections  thus  far  to  make  any  comments  upon  the  case  as  to 
the  influence,  but  I  wish  to  place  it  on  record  for  future  report. 

Cast  ■'>'.  Mr.  M.,  55  years  old.  For  the  past  four  months  has 
heen  hoarse  and  coughs  a  great  deal.  The  last  three  weeks  he 
noticed  two  large  and  some  small  lumps  on  the  outside  of  the  neck. 
Diagnosis  was  made  by  exclusion  of  carcinoma  Laryngeus  with 
secondary  infection  of  the  glands  of  the  neck.  I  decided  to  operate 
in  order  to  obtain  these  metastatic  glands  for  the  purpose  of  making 
an  autolytic  solution  for  injections;  and  also  placed  in  position  a 
tracheal  canula.  for  it  was  apparent  that  that  would  have  to  he  done 
very  soon.  A  transhyoidal  incision  was  made,  the  glands  removed 
under  the  strictest  aseptic  conditions,  and  then  the  tracheotomy 
performed.  The  patient  made  an  uneventful  recovery  and  was 
getting  along  well  under  the  use  of  these  injections.  While  he  did 
not  gain  much  in  flesh,  he  was  less  toxic  and  ate  well.  During  the 
severely  cold  weather  he  would  come  to  the  hospital  for  treatment, 
and  following  a  wait  for  the  street  car  one  evening  he  came  home 
very  ill.  He  developed  an  acute  bronchitis,  which  was  soon  fol- 
lowed by  pneumonia  and  death.      There  was  positively  no  increase 
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in  the  laryngeal  growth  during  about  three  months  of  treatment, 
and  I  was  very  much  interested  in  the  course  of  the  neoplasm,  in 
that  it  remained  stationary  and  no  further  metastases  were  in  evi- 
dence. Of  course,  a  post-mortem  examination  would  be  necessary 
to  prove  that  point,  but  that  was  not  permitted. 


MEETING  OF  THE  WESTERN  SECTION.  HELD  IN  DENVER. 
COLORADO,  MARCH  30,  1912,  UNDER  THE  CHAIRMAN- 
SHIP OF  DR.  THOMAS  J.  GALLAHER,  OF  DENVER. 


PROPHYLAXIS  OF  LARYNGEAL  TUBERCULOSIS. 

By  A.   R.  SOLENBERGER,  M.  D.,  Colorado  Springs,  Colo. 

There  are  few  diseases  in  which  the  modus  operandi  is  so  well 
understood  as  that  of  pulmonary  tuberculosis;  and  perhaps  none 
which  have  created  such  general  interest. 

But  it  is  to  be  regretted  that  the  same  interest  has  not  been 
manifest  in  its  most  frequent  complication — a  complication,  which 
we  know  adds,  not  only  so  largely  to  the  mortality,  but  increases 
infinitely  the  suffering  of  the  patient  and  tffe  dangers  of  contagion. 

If  it  is  true  (and  I  suspect  it  still  is)  that  this  indifference  is 
due  to  the  belief,  that  little  can  be  done  to  avoid  this  complica- 
tion, and  still  less  when  it  has  occurred;  that  all  has  been  done 
when  all  has  been  done  to  improve  the  general  condition — then  the 
laryngologist  has  an  urgent  duty  to  perform;  for  he  is,  I  believe, 
now  in  a  position  to  dispel  this  error. 

I  think,  therefore,  1  need  offer  no  apology  for  the  choice  of 
subject  at  this  time,  the  less,  too,  because  of  the  conviction  I  have, 
that  prophylaxis  work,  on  the  part  of  the  laryngologist,  has  not  been 
at  all  commensurate  with  the  means  now  in  his  hands.  Even  if 
the  laryngologist  can  justly  plead  the  lack  of  opportunity — that 
he  does  not  usually  see  the  cases  at  the  logical  time  for  the  most 
effective  prophylactic  work,  even  so,  his  duty  is  none  the  less 
clear;  for  it  is  then  that  his  co-operative  relation,  as  a  teacher,  to 
the  internist,  should  become  more  aggressive. 

As  above  noted,  the  general  tuberculous  process  is  exceptionally 
well  understood.  To  understand  how  this  process  invades  the 
larynx  we  need  but  observe  the  structural  and  functional  rela- 
tion which  this  organ  sustains  to  other  centers  of  infection ;  for 
there  are  so  few  cases  on  record  of,  apparently,  primary  infec- 
tion of  the  larynx  that  we  may  proceed  with  the  etiological  part 
of  our  study  on  the  hypothesis  of  the  secondary  nature  of  the 
infection. 

Of  course  it  would  be  helpful  to  know  just  how  this  secondary 
implantation  of  the  germ  takes  place.     The  weight  of  evidence 
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seems  now  to  be  that  it  is  most  frequently  submucous;1  that  even 
when  the  greyish  yellow  spots  or  colon}"  of  spots  are  seen,  the  tiny 
tubercle  is  still  under  the  mucosa.  It  is  really  seen  through  the 
transparent  mucosa.  If  it  is  seen  an  the  mucosa  the  tubercle  has 
already  broken  down,  or,  if  a  group  is  seen,  the  slight  ulceration 
is  the  result  of  their  coalescence. 

We  know  also  that  the  germ  may  come  from  without  and  from 
within :  through  the  atmosphere  direct,  from  the  baccilli-laden- 
sputum.  Also,  through  the  lymph  channels  and,  perhaps,  through 
the  blood. 

These,  at  least,  are  the  avenues  of  infection  which  most  interest 
the  laryngologist. 

As  noted,  Ave  do  not  see  the  infectious  germ  in  transit.  We  will 
always  see  what  will,  perhaps,  ever  appear  to  be  certain  gaps. 
We  see  only  its  foot  prints — but,  like  life  itself,  the  tuberculous 
process  has  its  continuity  and  so  in  the  case  of  the  tuberculous 
larynx  we  may.  I  think,  plainly  see  the  disease  circle  and  the 
casual  vicious  circle.  We  may  then  logically  begin  our  study  of 
"The  Prophylaxis  of  Laryngeal  Tuberculosis"  with  the  considera- 
tions of  those  conditions  which  predispose  to  this  complication. 

This,  I  admit,  would  lead  us  to  recognize  many  of  the  causes 
which  predispose  to  general  tuberculosis.  But  let  us  see  how  they 
bear  on  laryngeal  tuberculosis  alone. 

it  will  suit  our  purpose  to  begin  at  the  end  of  our  subject  for  we 
will  thus  enter  at  once  upon  the  real  practical  problem  of  laryngeal 
tuberculosis  as  it  unfortunately  confronts  the  laryngologist  today. 

When  a  case  of  laryngeal  tuberculosis  comes  into  his  hands  the 
laryngologist  usually  finds  the  following  conditions:  Phthises, 
without  physical  signs  in  the  lungs  possibly,  but  usually  more  or 
less  active  chronic  inflammations,  general  throughout  the  head:  loss 
of,  or  perverted  secretions  of  the  three  kinds  of  glands  in  the  nose 
and  throat:  and  destruction  for  the  most  part  of  the  ciliated 
epithelia.     One  or  all  of  these  conditions  are  present  in  every  case 

Diseased  faucial  tonsils,  diseased  lingual  and  pharyngeal  tonsils: 
enlarged  cervical  glands  and  infected  bronchial  glands — all  these 
are  very  frequently  found.  Less  frequent,  but  not  at  all  uncom- 
mon, are  chronic  inflammations  of  the  nasal  sinuses:  ulcers  in 
the  nasal  fossae:  nasal  septal  deformities  and  enlarged,  not  to 
say  diseased,  lymphatic  tissues  in  the  nose,  all  more  or  less  dis- 
eased and  obstructive  to  ventilation  of  the  air  cavities  of  the  head. 
and  often  sufficient  to  destroy  the  equilibrium  of  nasal  respira- 
tion and,  in  not  a  few  cases,  to  cause  mouth  breathing. 
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Now  these  associate  conditions  (not  to  speak  of  the  lungs)  not 
only  constitute  ever  active  predisposing  causes  of  laryngeal 
tuberculosis,  but  are  a  veritable  handicap  in  the  treatment  of  the 
laryngeal  lesion ;  for  they  are  now,  in  turn,  also  a  real  complica- 
tion of  the  laryngeal  lesion  and  make  its  prognosis  much  more 
grave. 

Of  these  predisposing  causes  in  the  order  of  their  pernicious- 
ness,  I  would  place  all  those  pathological  conditions  which  cause 
mouth  breathing,  creating  a  direct  impact  of  air  upon  the  larynx. 

Recent  observations  show  ever  more  convincingly  a  large 
number  of  consumptives  who  are  mouth  breathers.  It  has  been 
noted  that  such  are  not  only  liable  to  laryngeal  complications,  but 
also  to  involvement  of  the  bronchial  glands.2 

Next,  I  would  place  chronic  inflammation  of  the  nasal  accessory 
cavities  when  these  cavities  constitute  pus  reservoirs. 

Chronic  follicular  inflammation  of  the  lingual  tonsils,  (not  so 
rare  as  we  were  wont  to  suppose),  because  of  its  intimate  struc- 
tural relation  with  the  epiglotis,  frequently,  I  am  convinced, 
passes  from  a  predisposing  to  an  exciting  cause  of  laryngeal  in- 
fection; and  so  does  the  diseased  pharyngeal  tonsil  when  it 
exists :  though  perhaps  in  a  lesser  degree. 

The  diseased  faucial  tonsil  however,  because  of  its  general  fre- 
quency and  also  its  intimate  anatomical  relation  to  the  larynx, 
must  be  given  a  unique  -place  among  the  predisposing  causes. 
They,  too,  I  am  convinced,  frequently  become  the  real  purveyors 
of  the  baccillus  to  the  larynx.3 

To  see  just  how  they  come  to  have  this  dual  causal  relation 
would  necessitate  a  complete  review  of  what  we  now  know  of 
the  causal  relation  of  the  diseased  cervical  glands  to  the  tonsil 
and  to  pulmonary  tuberculosis. 

Briefily.  however,  we  may  find  the  very  probable  answer  in  an 
inquiry  as  to  the  cause  of  the  infection  of  the  cervical  lymphatic 
glands.  It  is  now  well  established  that  a  large  number  of  these 
diseased  glands  are  tubercular.  Schlenker4  and  Krenkman,4  I 
think,  are  right  in  their  conclusions,  that  the  infection  of  these 
glands  is  caused  by  a  thrombosis  of  the  efferent  lymph  vessels 
of  the  lungs  or  to  a  similar  thrombosis  of  the  efferent  lymph 
channels  of  the  tonsils.  These  investigators  frequently  found 
these  thrombi.  But  Ave  need  not  count  on  their  existanee  in 
every  ease.  Wo  need  only  to  know  that  the  lymph  glands  are 
prolific  sources  of  baceilli.  If  the  thrombi  are  present  they  will 
naturally  act  in  a  retrograde  way  of  infection  upon  the  tonsils, 
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larynx  and,  indeed,  upon  all  the  segments  of  the  Waldemeyer 
ring  which  are  rich  in  loops  of  lymph  vessels.  Thus  the  gap  of 
infection  between  these  centers  and  the  larynx  seems  to  fill  up : — 
we  see  the  infected  lymphatic  thrombi  above  it  and  the  infected 
lymphatic  thrombi  below  it.  We  see  certain  areas  in  the  larynx 
rich  in  lymphatic  tissue  and  we  see  that  these  areas  are  those 
which  are  the  earL'ast  and  most  frequently  infected.  We  know 
the  nature  of  the  lymph  structure.  Its  weak  organization,  in 
consequence  of  its  weak  innervation;  its  extreme  liability  to 
stagnation  of  the  fluids,  and  that,  of  all  the  tissues  of  the  body  it 
furnishes  the  soil  most  susceptible  of  infection.  Indeed,  evi- 
dence, both  chemical  and  laboratory,  is  constantly  accumulating 
in  proof  of  the  frequent  infection  of  the  various  segments  of  the 
Waldemeyer  ring  and  that- this  frequently  seems  primary  or 
exists  before  any  physical  signs  can  be  detected  in  the  chest.5 

Viewed  then,  as  predisposing  causes  we  see  the  gap  filling  in 
completely.     The  viscious  circle  is  also  complete. 

And  thus  in  our  prophylaxis  work,  if  it  is  to  be  efficient,  we 
should  proceed  on  the  supposition,  that  when  any  of  these  seg- 
ments become  diseased,  they  may  become  at  least  transmitters  of 
the  baccillus  to  the  larynx. 

Remedial  Prophylaxis. 

In  our  remedial  prophylaxis  measures  we  think  at  once  of  its 
two-fold  nature  in  point  of  time : 

First,  before  the  larynx  is  involved. 

Second,  after  the  involvement. 

To  the  laryngologist  there  need  hardly  come  any  lesson  with 
respect  to  the  part  that  surgery  must  play.  He  is  now  fairly 
busy  in  clearing  up  the  diseased  segments  of  the  upper  half  of 
the  circle. 

To  him,  however,  still  belongs  the  duty  of  insistently  teaching 
the  internist  to  diagnose  earlier  these  predisposing  conditions  so 
that  the  remedy  may  be  applied  before  they  have  become  casual 
disease  transmitters. 

But  one  duty  comes  before  this  of  infinitely  more  importance. 
I  believe,  if  there  were  time,  that  nowhere,  more  than  here,  could 
so  logically,  so  scientifically,  be  made  a  plea  for  prophylaxis  work 
in  childhood.  I  have  in  mind  not  only  laryngeal  tuberculosis  but 
general  tuberculosis  with  all  the  predisposing  causal  conditions 
which  lead  up  to  it.     I  have  in  mind  the  lymphatic  system  only; 
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the  beneficent  roll  it  plays  in  health,  the  pernicious  part  it  plays 
in  disease  and  when  it  becomes  diseased  itself. 

I  have  for  a  long  time  been  convinced,  and  my  conviction  has 
grown,  with  the  growth  of  our  knowledge  of  the  far  reaching 
function  of  the  lymphatic  system,  that  the  external  lymph  glands. 
no  less  than  the  internal,  have  an  important  function  to  per- 
form.5 

Our  prophylactic  measures  should,  more  largely  than  they  are 
now,  be  directed  toward  the  creation  and  maintainance  of  a  robust 
lymphatic  system  in  both  childhood  and  adolescence. 

I  believe  we  will  in  the  future  make  greater  efforts  to  combat 
those  influences  which  weaken  the  lymphatic  system  and  restore 
it  to  health  when  diseased.  This  may  be  the  work  of  the  long- 
tomorrow,  but  it  is  wisdom  to  begin  now  to  heed  the  warning, 
which  Ave  ever  see,  in  the  way  nature  has  of  doing  things.  We 
will  not  infinitely  prosper  if  Ave  disturb  too  much  the  balance  of 
nature  even  in  the  least  of  her  workings.  But  until  the  long 
tomorroAv  comes  it  is  always  good  science  to  surgically  remove 
tissue  which  has  lost  its  function,  which,  at  best,  can  only  be  a 
hindrance  to  other  tissue  Avhich  is  fitter  to  survive. 

But  how  can  this  be  done  safely  in  the  presence  of  actiA'e  infec- 
tion of  an  organ  which  has  such  sensitive  constructive  relations 
with  other  organs — without  danger  of  dissemination? 

Surely  here  are  surgical  proceedures  which  recpiire  the  highest 
judgment  and  discrimination.  Nowhere  does  one  thing  balance 
so  delicately  another.  Perhaps  nowhere  does  experience  count 
for  more. 

If  the  laryngologist  is  on  the  alert  he  will  usually  find  a  time  in 
the  general  condition  of  the  patient  when,  by  well  selected  surgi- 
cal methods,  he  can  safely,  for  instance,  eradicate  diseased  tonsils, 
restore  equilibrium  of  nasal  respiration  by  correcting  nasal  septal 
deformities;  or  drain  a  pus  reservoir  in  a  nasal  accessory  cavity. 

I  have  for  a  number  of  years  applied  radical  measures  to  these 
serious  handicaps,  not  only  before  the  presence  of  laryngeal  lesions, 
but  during  their  presence,  with  results  that  have  been  uniformly 
gratifying,  that  is,  I  have  not  seen  any  spread  of  the  disease  on 
this  account. 

Obviously  all  surgery  should  be  held  in  abeyance  Avhen  there 
are  any  signs  of  approaching  laryngeal  inArolvement ;  and  when 
there  is  an  incipient  involvement.  The  specific  feeders  to  such 
processes  should  be  treated  temporarily,  medicinally;  nor  Avould 
I  resort  to  surgery  on  any  segment  of  the  Waldemeyer  ring  when 
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trying  to  resolve  an  infiltration,  or  when  trying  to  secure  the  fibrosis 
of  a  tumor;  and,  of  course,  not  when  there  is  what  is  understood  to 
be  an  active  tuberculosis  of  the  lungs. 

As  to  surgical  methods  and  procedures  my  experience  is  in 
agreement  with  that  of  Mermod  that  whenever  the  galvano-cautery 
<an  be  used  it  is  much  the  safest.  Lactic  acid,  if  applied,  must 
be  more  or  less  continuous  and  is  thus,  on  the  whole,  more  painful 
than  the  permanent  burn  of  the  cautery.  We  all  know  with  what 
frequency  and  success  Mermod7  has  used  the  galvano-cautery  in 
the  larynx. 

That  I  have  not  seen  any  extention  of  the  infection  where  I  have 
used  cold  instruments  may  be  due  largely  to  th<:j  systematic  use 
of  iodine,  both  before  and  after  the  operation,  and  painting  the 
parts  with  a  strong  solution  of  Lugol:  also  using  dusting  powders 
with  20' ,  to  411'  J  iodine  containers,  diluted  with  anaesthetic  pow- 
ders  in  case  of  tonsillectomies.  Routine  gargles  of  iodine  in  salt 
solution,  with  or  without  hydrogen  peroxide,  in  all  throat  op- 
erations, I  believe  to  be  very  effective. 

The  next  consideration  in  our  prophylaxis  study  would  naturally 
be  that  of  the  early  signs  of  laryngeal  involvement. 

Of  first  importance  is  the  question — Are  there  any  early  signs 
which  are  useful  to  the  general  practitioner  without  the  use  of 
the  laryngoscope  ?  Unfortunately  we  must  say  there  are  very 
few.  So  it  bears  repeating  that  if  ever  the  time  is  to  come  when 
the  most  efficient  prevention  work  shall  be  done  the  phthisiologist 
must  train  himself  to  the  diagnostic  use  of  the  laryngoscope.  The 
great  mass  of  the  tuberculous  will  be  always  too  far  removed  from 
the  laryngologist  to  secure  an  early  diagnosis.  Not  even  those  now 
resident  in  the  ever  increasing  number  of  sanitoria  are  receiving 
this  attention:  except,  perhaps,  those  located  in  the  larger  cities. 
It  is  self  evident,  also,  that  the  physicians  in  charge  of  those 
sanitoria  which  cannot  meet  the  cost  of  a  resident  or  visiting 
laryngologist  should  also  be  skilled  in  the  prophylactic  work  in 
incipient  laryngeal  cases. 

But  what  are  the  approaching  or  incipient  signs?  They  are  of 
some  value  to  the  physician  who  has  to  rely  only  on  the  symp- 
toms elicited  from  the  patient :  He  will  see  them  in  the  mere 
weakening  of  the  voice:  in  vocal  fatigue  on  talking:  in  hoarse- 
ness, a  sense  of  dryness  in  the  throat:  troublesome  localized 
tickling;  a  lump-like  tickling  on  swallowing:  pain,  a  feeling  of 
languor  and  debility,  and  increased  dry  cough.     He  should  also 
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see    them   in    the    symptom    complex    of   every   attack   of   acute 
laryngitis. 

These  signs  no  doubt  often  herald  the  approach  of  the  disease 
and  should  always  be  an  indication  for  speedy  laryngoscopic 
examination.     But  they  are  also  signs  of  actual  involvement. 

Sometimes  nearly  all  these  external  signs  are  absent  in  the 
process  of  involvement  even  to  the  point  of  disintegration. 

We  well  know  that  the  invasion  of  the  tubercle  baccillus  is  fre- 
quently insidious.  Can  this  plea  then  be  too  insistent  for  the 
early  and  constant  use  of  the  laryngoscope  wherever  and  when- 
ever the  subjective  signs  appear?  And  I  am  not  speaking  now' 
of  the  numerous  cases  where  the  laryngoscope  may  be  the  first 
to  detect  the  presence  of  general  tuberculosis.  Such  cases  are 
now  becoming  more  and  more  a  matter  of  record.  Probably  the 
most  convincing  proof  of  this  is  found  in  the  investigations  of 
Hughes  of  Melbourne.8  Hughes  saw  a  score  of  cases  which  came 
to  him  for  slight  throat  symptoms.  He  saw  "raised  ridges  or 
elevations"  that  always  occurred  at  the  same  spot,  viz.:  "in  the 
i  enter  of  the  sulcus,  between  and  below  the  arytenoids."  About 
one-half  of  these  cases  did  not  show  any  physical  signs  of 
tuberculosis  at  the  time,  but  developed  them  later. 

Then  he  looked  farther  and  found  a  much  smaller  infiltration 
in  two  cases  which  proved  to  him  to  be  an  earlier  one;  for  he 
saw  them  develop  into  the  "raised  ridges."  The  tuberculin  test 
was  positive,  and  tuberculosis  developed  later  in  these  cases. 
Prom  their  finding  and  others.  Hughes,  very  naturally,  raised  the 
suggestive  hypothesis  whether  laryngeal  tuberculosis,  after  all, 
may  not  frequently  be  the  earliest  manifestation.  Whatever  we 
may  think  of  Hughes's  hypothesis,  the  methods  of  his  findings 
will.  I  think,  lead  to  much  closer  and  earlier  observations  and 
would  greatly  help  the  work  of  prophylaxis. 

In  passing  now  to  the  laryngoscopic  signs  or  those  of  actual 
involvement,  we  would  look  for  the  earliest  ones  in  that  part  of 
the  larynx  where,  as  above  noted,  the  lymphatic  tissue  is  most 
in  evidence  in  the  mucosa  of  the  inter-arytenoid  fold,  in  the 
mucosa  of  the  arytenoids  themselves ;  in  the  mucosa  of  the  rim 
and  underside  of  the  epiglottis ;  and  on  the  mucosa  of  the  pos- 
terior half  of  the  vocal  bands. 

We  do  not  rely  now  so  much  on  pallor  except  when  it  is  seen 
on  the  palate,  even  then  it  is  more  likely  to  be  only  a  part  of  the 
general  anemia, 
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Localized  hyperemia  is  much  more  pathognomonic  and.  at  one 
time,  in  the  early  stages,  it  frequently  is  for  a  time  diffuse,  and 
it  is  only  when  this  clears  up  that  the  infection  focus  is  seen.  But 
more  frequently  the  inflammatory  process  is  circumscribed 
abinitio,  depending,  I  think,  upon  whether  there  was  a  previous 
chronic  laryngitis,  and  also  whether  the  lesion  is  purely  tuber- 
cular. Of  course  it  cannot  be  expected  that  the  phthisiologist  thus 
trained  in  the  use  of  the  laryngoscope  should  make  differential 
diagnoses.  This  would  be  entering  upon  the  most  advanced  work 
of  the  laryngologist.  Fortunately,  this  is  seldom  necessary  for 
a  basis  of  practical  prophylactic  work. 

It  will  not  be  necessary  to  describe  the  topography,  nor  yet 
more  the  geography  of  these  incipient  lesions.  To  the  laryn- 
gologist they  are  alphabetic,  but  the  phthisiologist  must  learn  to 
see  these  pictures  clearly. 

Many  laryngologists  have,  in  recent  years,  most  clearly  and 
faithfully  portrayed  both  their  nature  and  their  appearance,  and 
none  more  truthfully  than  Lockhart9  in  his  recent  book ;  Levy 
in  a  series  of  brochures.8  and  Minor10  in  his  paper  read  before  the 
recent  Congress  of  Tuberculosis  at  Washington. 

"What  T  would  emphasize  here  is  the  rationality,  the  practica- 
bility and  the  absolute  need  of  including  in  the  field  of  prophy- 
lactic work  all  the  lesions  of  swelling,  infiltrations  and  tumorfac- 
tions;  for  in  spite  of  the  fond  hope  that  the  co-operation  of  the 
laryngologist  and  phthisiologist  will  be  very  largely  effective 
in  securing  the  diagnosis  and  treatment  of  predisposing  and 
earlier  lesions,  these  second  stage  lesions  will  still  constitute  much 
the  largest  field  for  prophylaxis  work.  Only  those  who  have  the  im- 
mediate care  of  the  tuberculous  can  fully  appreciate  how 
fortutious  a  circumstance  is  the  resolution  or  fibrosis  of  a  tuber- 
culous laryngeal  tumor:  for  they  only  know  what  a  dire  circum- 
stance is  its  disintegration. 

I  am  aware  that  the  pessimism  of  the  general  profession  extends 
also  to  these  so-called  second  stage  involvements  as  well  as  the  stage 
of  ulceration. 

We  cannot  hold  strictly  to  any  classification  when  we  consider 
the  prognosis:  for  there  are  too  many  modifying  and  extenuating 
factors,  both  local  and  constitutional,  entering  into  each  indi- 
vidual case.  Locally,  for  instance,  the  broken  down  lymphatic 
tissue  in  the  posterior  commissure  is  more  amendable  to  treat- 
ment than  a  nest  of  baccilli  still  encapsulated  in  the  joint  of  the 
arytenoid. 
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Briefly  we  can  lay  down  here  only  this  principle  which  should 
guide  us  in  our  prophylaxis  treatment :  locally,  to  so  disinfect  the 
tuberculous  nidus:  to  so  nourish  it:  to  so  stimulate  phagocytosis 
as  in  each  host  the  guest  needs:  which  can  usually  be  fairly  well 
clinically  estimated  by  the  degree  of  heat  and  cold  or  the  degree 
of  activity  present. 

One  modifying  corollary  should  be  attached  to  this  which,  if 
disregarded,  would  more  than  wholly  negative  any  benefit  from 
these  remedial  measures:  viz..  that  the  disinfection,  the  stimula- 
tion, etc..  should  never  reach  the  point  of  irritation:  otherwise 
the  antiquated  dictum  "nole  me  tangere"  had  better  remain  in 
force. 

I  would  add  a  second  corolla ry  which  is  more  in  the  nature  of 
a  definitive  of  the  second  stage  lesion,  viz..  that  very  rarely 
should  a  wound  be  made  in  these  lesions;  the  exception  should  be 
made  only  in  the  use  of  the  medicated  or  hot  needle  in  cases 
where  the  nests  of  tumors  will  not  resolve  or  fibrose  in  capsule 
by  external  measures.  This  of  course  leads  up  to  the  necessity 
of  a  pathological  definition  of  the  second  stage  lesion. 

In  conclusion  1  would  emphasize  what  I  trust  has  been  faith- 
fully reflected  in  what  I  fear  has  been  an  all  too  general  plea 
for  prophylaxis  of  laryngeal  tuberculosis,  the  one  matter  of 
primary  importance,  viz. :  that  the  laryngologist  take  a  position 
vastly  more  insistent  and  aggressive  as  a  teacher  of  prophylaxis. 
His  pupils  should  be  not  only  the  phthisiologist  and  the  pediatrist, 
but  the  general  practitioner;  indeed  all  who  resume  the  responsi- 
bility of  the  care  of  the  tubercular  patient — to  secure  the  most 
intelligent  and  effective  co-operation  in  the  prevention  of 
laryngeal  tuberculosis. 

The  laryngologist  has  written  quite  enough,  but  it  may  be 
necessary  to  more  frequently  extend  his  teaching  to  the  medical 
forum. 
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THE   SEPTIC  BATHING  POOL,  THE  DISEASES 
EMANATING  FROM  IT. 

By  JAMES  ALLEN  PATTERSON,  M.  D.,  Colorado  Springs,  Colo. 

We  have  all  noticed  sporadic  cases  of  tonsillitis  and  otitis  with 
no  apparent  cause  excepting  bathing  in  indoor  pools  in  which  the 
water  is  artificially  warmed,  but  until  one  encounters  several  cases 
the  dangerous  factors  possibly  may  be  unthought  of.  Two  or 
three  years  ago  I  saw  several  cases  of  most  obstinate  follicular 
tonsillitis  in  young  persons  of  excellent  health  in  mid-summer 
during  the  most  excellent  climatic  conditions.  On  inquiry  I  found 
all  these  cases  and  others  not  under  my  professional  care  had 
been  guests  at  a  bathing  party  in  a  bathing  pool ;  almost  every 
guest  was  a  victim,  the  host  among  the  number.  Closer  observa- 
tion has  led  me  to  trace  cases  of  acute  otitis,  sinusitis  and  pharyn- 
geal affections,  as  well  as  of  conjunctivitis,  directly  to  this  source 
of  infection. 

Flexner's  observation  that  an  emulsion  of  the  tonsils  from  cases 
of  epidemic  poliomyelitis  inoculated  into  monkeys  produced  "after 
the  usual  inoculation  period,  paralysis  and  the  other  symptoms 
and  characteristics  of  the  disease,"  brings  into  view  a  possible 
method  of  the  spread  of  this  dread  malady.1 

Since  this  subject  is  creating  consideration  before  Scientific 
Societies  other  than  Medical  it  seems  time  that  our  profession  be 
not  only  aroused  but  better  informed  concerning  these  dangers. 

"Sanitation  of  Swimming  Pools"2  was  recently  discussed  before 
the  American  Society  of  Municipal  Improvement  by  Melvin  C. 
Whipple  and  John  W.  W.  Bunker,  who  remark  that  "it  is  believed 
that  nose  and  throat  affections  may  be  and  often  are  thus  trans- 
missible." "At  least  one  record  is  at  hand  of  an  epidemic  of 
typhoid  fever  which  was  spread  by  a  swimming  pool.  Conclusive 
data  are  at  hand  to  show  that  in  spite  of  the  utmost  care  in  en- 
forcing sanitary  and  hygienic  regulations  upon  users  of  the  pool 
each  person  adds  his  quota  of  bacterial  contaminations  to  the 
water.  As  the  water  is  kept  at  relatively  high  temperature  it 
offers  a  good  culture  media." 

It  is  the  most  natural  thing  for  an  individual  entering  a  pool 
to  soon,  if  not  immediately,  by  plunging,  have  the  nostrils  washed 
of  secretion  or  the  throat  cleared  by  hawking  and  spitting  and  in 
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return  to  take  up  from  the  contaminated  water  any  germs  it  may 
contain  to  further  nurse  it  into  activity  and  possible  infection. 

It  is  the  custom  to  drain,  improperly  clean  and  refill  these  pools 
in  most  places  once  a  week.  A  careful  estimate  of  the  bacterio- 
logical increases  from  day  to  day  can  be  found  in  the  investiga- 
tions of  Lysteiv  who  studied  samples  of  water  from  the  pool  of 
the  large  modern  gymnasium  of  the  University  of  Pennsylvania. 
His  first  table  giving  the  bacterial  counts  made  on  plates  of  agar 
and  of  gelatin  is  as  follows. 

Tank.         Main.         Filter. 

First  day 85  25  

Second  day 340  —  170 

Third  day 428  —  7 

Fourth   day 3.000  5  8 

Fifth   day 7.000  4 

Sixth    day 50,000  30  20 

This  tank  holds  155,000  gallons,  is  supplied  by  water  from  the 
city  mains,  having  passed  through  a  patent  rapid  filter  with  alum 
as  a  coagulant.  Fifteen  hundred  gallons  were  allowed  to  flow 
through  the  tank  daily.  Every  Sunday  it  was  emptied,  scrubbed 
out  and  then  refilled  with  fresh  water.  The  samples  from  the 
tank  were  taken  daily,  the  others  every  other  day. 

These  figures  showing  the  rapid  daily  contaminations  of  a  pool 
in  a  modern,  well  cared  for  gymnasium,  particularly  the  daily 
increases  of  the  bacteria  after  the  third  day  from  refilling  and 
eleansing  are  a  most  convincing  argument  of  the  dangers  to  be 
encountered.  In  the  ordinary  commercially  run  pool  the  dangers 
of  infection  even  when  the  pool  is  emptied  weekly  must  be  much 
greater,  and  I  am  informed  that  epiite  frequently  the  public  pools 
are  not  emptied  as  often  nor  are  they  as  thoroughly  cleansed  as 
the  one  from  which  these  observations  were  recorded. 
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THE    ABORTIVE    TREATMENT    OF   ACUTE    MASTOIDITIS. 

By    WILLIAM   C     BANE,    M.    D.,    Denver,    Colo. 

In  acute  otitis  media  the  mastoid  antrum  and  cells  are  nearly 
always  more  or  less  involved.  The  symptoms  of  involvement  of 
the  mastoid,  as  pain  in  and  about  the  mastoid  process,  and  tender- 
ness upon  pressure  over  the  antrum,  tip  and  entrance  of  the 
mastoid  vein,  vary  greatly.  The  variation  in  the  severity  of  the 
symptoms  depends  upon  several  factors ;  namely,  the  exciting  cause 
of  the  otitis,  the  character  of  the  micro-organisms,  and  the  re- 
sistance of  the  tissues  to  disease.  The  most  severe  and  rapidly 
developing  cases  are  those  in  which  streptococci  and  la  grippe 
bacillus  are  present  in  the  discharge.  However,  a  patient  with 
greatly  lowered  resistance  will  manifest  severe  symptoms  under 
staphylococcus  and  pneumococcus  infection.  Some  patients,  from 
the  beginning  of  the  inflammation,  show  early  involvement  of  the 
mastoid  witli  acute  otitis  media,  the  pain  being  quite  as  severe 
back  of  the  ear  as  in  it.  Others  do  not  give  evidence  of  the  mas- 
toiditis until  from  five  to  ten  days  after  the  onset  of  the  otitis 
media  or  the  period  when  drainage  is  inadequate,  the  pus  becoming 
pent  up  in  the  middle  ear  and  adjacent  cells.  The  perforation  may 
at  this  stage  be  almost  closed,  and  also  the  adit  us  ad  antrum  be 
too  small  to  permit  of  free  drainage  from  the  mastoid. 

The  position  of  tin1  head  in  otitis  media,  according  to  the  experi- 
ence of  Dr.  Charles  A.  Adair-Dighton,*  has  been  a  contributory 
cause  of  the  left-sided  mastoiditis,  sinus  thrombosis  and  meningitis. 
Ninety  per  cent,  of  his  cases  being  left-sided,  his  conviction  is  that 
lying  on  the  right  side,  to  favor  heart  action,  gravity  favored  pus 
retention  and  infection  of  the  left  mastoid  and  adjacent  structures. 

The  treatment  adopted  in  the  early  stages  of  acute  mastoiditis 
should  always  be  along  the  line  of  an  abortive  effort.  Being  as  a 
rule  a  complication  of  otitis  media  with  an  exudate  in  the  middle 
ear,  the  first  object  is  that  of  free  drainage  of  the  middle  ear 
through  the  drum  head.     The  enlargement  of  the  existing  perfora- 

*N.   T.  Medical  Journal,   September  9,   1911,  page  521. 
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tion  or  a  free  incision  of  the  drum  head  where  bulging,  and  if 
indicated  through  the  posterior  portion  of  the  flaccid  membrane. 
The  incision  should  be  from  below  upward  and  moderately  close 
to  the  posterior  margin  of  the  membrane,  supplemented  when 
indicated,  by  a  short  right  angled  incision,  to  prevent  early  closure 
of  the  opening.  If  in  the  congestive  stage,  previous  to  pus  forma- 
tion, which,  as  a  rule  is  within  forty-eight  hours  from  the  onset  of 
the  inflammation,  very  free  serous  discharge  may  be  anticipated. 
Drainage  is  encouraged  by  the  use  of  pencils  of  cotton  or  gauze, 
and  pencils  of  cotton  changed  as  often  as  they  get  moist.  The 
existence  of  pain  in  the  mastoid  and  tenderness  over  the  antrum, 
call  for  local  depletion.  If  the  above  symptoms  are  but  moderately 
severe  I  make  it  a  rule  to  apply  cantharidal  collodion  over  the 
mastoid,  giving  instruction  as  to  dressing  the  blister.  I  am  aware 
that  this  measure  is  mentioned  by  some  aurists  only  to  be  con- 
demned, they  claiming  that  it  interferes,  owing  to  the  superficial 
soreness,  with  determining  the  deep  tenderness.  This  is  a  mistake, 
for  upon  requesting  your  patient  to  ignore  the  superficial  soreness 
and  answer  as  to  pain  produced  by  firm  pressure,  you  will  invari- 
ably get  an  intelligent  answer.  I  have  made  the  test  a  great  many 
times  and  have  yet  to  be  deceived.  The  rule  is  that  within 
twenty-four  to  forty-eight  hours  the  deep  tenderness  has  in  great 
part  disappeared.  The  local  depletion  from  an  adequate  blister 
is  marked.  In  the  fulminating  eases  I  resort  at  once  to  the  appli- 
cation of  three  or  four  Swedish  Leeches,  and  there  follows  marked 
relief  of  the  pain  and  tenderness.  The  artificial  leech  is  excellent 
for  local  depletion.  Dr.  Bird*  of  Tampa.  Fla..  has  reported  nine 
cases  of  typical  acute  mastoid  infection  that  were  given  prompt 
and  permanent  relief  by  the  artificial  leech,  no  further  active 
treatment    being    necessary. 

There  was  a  time  when  I  followed  the  practice  of  applying  an 
ice  poultice  for  twenty-four  to  thirty-six  hours  in  the  early  stage 
of  mastoiditis,  but  of  late  years  have  discontinued  it.  While  it 
lias  a  benumbing  effect  it  does  not  equal  in  beneficial  effect  the 
hot  applications,  and  is  more  apt  to  mask  the  disintegration  that 
is  going  on  in  the  deeper  tissues. 

To  aid  nature  by  drawing  out  the  exudate  with  the  use  of  the 
suction  speculum,  once  or  twice  daily,  is  a  valuable  aid  in  aborting 
the  mastoiditis.  Certainly  the  aditus  ad  antrum  is  inadequate  for 
drainage  in  some  cases,  if  we  are  to  judge  from  the  narrowness  of 
the  passage  as  occasionally  observed  during  a  mastoid  operation. 

*So.   Med.  Journal,  April,   1911. 
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Irrigation  as  ordinarily  carried  out  is  of  but  little  value.  In 
the  serous  stage  it  is  not  needed,  the  cotton  drains  serving  a  better 
purpose.  However,  irrigation  with  the  bell  shaped  suction  irri- 
gator of  Fowler,  is  of  decided  advantage,  it  not  only  cleanses  the 
canal  but  draws  exudate  from  the  middle  ear.  Early  microscopic 
examination  of  the  exudate  should  be  made  and  the  patient  given 
the  benefit  of  a  vaccine,  either  autogenous  or  stock  vaccine.  While 
as  yet  we  lack  enough  data  to  be  enthusiastic  over  the  action  of 
the  vaccines,  where  possible  the  patient  should  have  the  benefit  of 
the  doubt.  Certainly  if  the  micro-organisms  are  steptococci  it  is 
highly  important  to  destroy  their  toxic  action. 

A  very  important  part  of  the  treatment  is  rest  in  bed,  to  keep 
the  circulation  quiet  and  conserve  the  patient's  strength.  Evacua- 
tion of  the  contents  of  the  bowels  and  stimulation  of  the  portal 
system  is  usually  indicated.  We  have  no  better  eliminative  than 
small  frequently  repeated  doses  of  mild  chloride  of  mercury. 
Anodynes  are  needed  in  some  cases.  Opium  should  not  be  admin- 
istered as  a  rule.  The  salicylates  are  beneficial,  especially  aspirin. 
It  modifies  the  pain,  quiets  the  circulation  and  stimulates  per- 
spiration. 


AMERICAN  LARYNGOLOGICAL,  RHINOLOGICAL  AND 
OTOLOGICAL  SOCIETY. 


MINUTES. 

The  Eighteenth  Annual  Meeting  of  the  American  Laryngologi- 
eal,  Rhinologieal  and  Otologieal  Society  convened  at  the  College 
of  Physicians,  Philadelphia,  Pa.,  May  13th,  1912,  at  9.30  A.  M. 

The  Society  was  called  to  order  hy  the  President,  Dr.  G. 
IIudson-Makuen  of  Philadelphia,  Pa. 

The  following  memhers  registered  during  the  sessions  of  the 
meeting : 

JOHN  L.  ADAMS,  M.  D New  York,  N.   Y. 

JOHN  H.  ALLEN,  M.  D Portland,  Me. 

F.  C.  ARD,  M.  D Plainfield,   N.    J. 

HUBERT   ARROWSMITH,    M.    D Brooklyn,  N.  Y. 

JAMES  A.    BABBITT,  M.   D Philadelphia,    Pa. 

WILLIAM  L.   BALLENGER,   M.   D Chicago,  111. 

JOHN   F.    BARNHILL Indianapolis,  Ind. 

JOSEPH   C.    BECK,   M.    D Chicago,   111. 

T.    PASSMORE    BERENS,    M.    D New    York,   N.    Y. 

W.   C.   BRAISLIN,  M.   D Brooklyn,  N.  Y. 

H.  BEATTIE  BROWN,  M.   D New   York,  N.   Y. 

J.   PRICE   BROWN,   M.    D Toronto,   Ont.,  Canada. 

W.    SOHIER    BRYANT,    M.    D New    York,   N.    Y. 

WTILLIAM   B.    CHAMBERLIN,   M.    D Cleveland,    Ohio. 

TALBOT   R.    CHAMBERS,   M.    D Jersey   City,   N.    J. 

WTILLIAM  E.   CHENERY,    M.   D Boston,   Mass. 

GEORGE   M.    COATES,   M.    D Philadelphia,    Pa. 

FREDERICK   C.    COBB,   M.   D Boston,   Mass. 

GERHARD   HUTCHINSON  COCKS,   M.    D New    York,   N.    Y. 

LEWIS  A.  COFFIN,  M    D New   York,   N.    Y. 

J.   SOLIS  COHEN,  M.   D Philadelphia,    Pa. 

BURNETT    COLLINS,   M.    D Brooklyn,   N.    Y. 

THEODORE   CORWIN,  M.   D Newark,   N.    J. 

GEORGE   F.    COTT,  M.    D Buffalo,   N.    Y. 

CHARLES  N.   COX,   M.   D Brooklyn,   N.    Y. 

ROBERT  H.   CRAIG,  M.   D Montreal,   Canada. 

JOHN   F.    CULP,   M    D.  . Harrisburg,    Pa. 
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H.    HOLBROOK   CURTIS,   M.    D New    York,  N.   Y. 

WILLIAM  R.   DABNEY,  M.   D Marietta,   Ohio. 

EDWARD   BRADFORD   DENCH,   M.   D New    York,   N.    Y. 

WILLIAM  H.  DUDLEY,  M.  D Los  Angeles,  Cal. 

A  li'l  HUR  B.  DUEL,  M.  D New    York,   N.    Y. 

HOBART   S.    DYE,   M.    D Washington,    D.    C. 

WELLS  P.   EAGLETON,  M.  D Newark,   N.    J. 

FRANCIS  P.    EMERSON.   M.  D Boston,   Mass. 

THOMAS   H.    FARRELL,   M.    D Utica,  N.  Y. 

GEORGE    FETTEROLF,    M.    D Philadelphia,    Pa. 

PERRY  G.  GOLDSMITH,  M.   D Toronto,   Canada. 

MAX  A.   GOLDSTEIN,  M.   D St    Louis,   Mo. 

J.  H.   GUNTZER,  M.   D New   York,   N.    Y. 

THOMAS  H.  HALSTED,  M.   D Syracuse,   N.   Y. 

THOMAS  J.  HARRIS,  M.  D New   York,  N.   Y. 

WILLIAM  H.   HASKIN,   M.   D New  York,  N.  Y. 

R.   JOHNSON  HELD,  M.   D New  York,  N.   Y. 

EDGAR  M.   HOLMES,  M.   D Boston,  Mass. 

F.  E.  HOPKINS,  M.  D Springfield,    Mass. 

JOHN  M.  INGERSOLL,  M.  D Cleveland,  Ohio. 

CHEVALIER   JACKSON,   M.    D Pittsburg,  Pa. 

J.   W.  JERVEY,  M.  D Greenville,  S.   C. 

OTTO  JOACHIM,  M.  D New  Orleans,  La. 
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REPORTS    OF    SECTION    MEETINGS. 

Report  of  Eastern  Section. 

To    the    Amercian    Laryngologies!,     Khinological    and    Otological 

Society,  Thos.  J.  Harris,  M.  D.,  Secretary. 
Gentlemen1 — 

I  have  the  honor  to  report  on  the  session  of  the  Eastern  Section, 
held  on  January  20th,  1912,  at  Newark,  N.  J.  The  responses  from 
the  Fellows  to  the  call  for  essays  was  most  gratifying.  In  addition 
we  had  the  collaboration  of  Dr.  G.  V.  I.  Brown,  of  Milwaukee  and 
Chicago,  and  of  Dr.  H.  S.  Martland,  of  Newark,  N.  J.  An  inter- 
esting programme  was  provided  and  the  essays  were  freely  dis- 
cussed. The  text  of  these  proceedings  is  submitted  herewith. 
Much  satisfaction  has  been  expressed. 

The  halls  of  the  Academy  of  Medicine  of  Northern  New  Jersey 
were  placed  at  the  service  of  the  Society.  Forty-five  Fellows 
attended,  your  President  and  Secretary  among  them — also  Dr.  E. 
A.  Bogue,  of  New  York  City,  and  many  of  the  local  talent.  The 
thanks  of -the  Section  are  accorded  to  these  gentlemen. 

A  luncheon  at  the  Essex  Club  by  the  New  Jersey  members  was 
one  of  the  social  features.  Finally,  I  would  express  deep  appre- 
ciation of  the  honor  the  Society  conferred  upon  me  and  my  thanks 
for  their  cordial  support  in  the  conduct  of  my  duties. 

Respectfully  submitted, 

THEO.    W.  CORWIN, 

Chairman  Eastern  Section. 

Report  of  Middle  Section. 

In  the  absence  of  the  chairman  of  the  Middle  Section,  Dr.  John 
A.  Thompson,  the  Secretary  of  the  Society,  Dr.  Harris,  read  an 
informal  report  in  which  Dr.  Thompson  stated  that  owing  to  the 
very  inclement  weather  the  meeting  was  not  as  largely  attended 
as  usual.     A  ATery  good  program  was  presented,  however. 

Report  of  Western  Section. 

A  joint  meeting  of  the  Western  Section  of  the  American  L.  K. 
&  0.  and  the  Colorado  Oto-Laryngological  Societies  was  held  in 
Denver,  March  30,  1912. 

Eight  papers  were  read,  four  by  members  of  the  American  L. 
R.  &  0.,  and  four  by  members  of  the  Colorado  Oto-Laryngological. 

Some  interesting  cases  were  exhibited  and  reported,  among  which 
were:     External  Frontal  Sinus  Operations — Congenital  Cervical 
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Fistula  Opening  on  the  Posterior  Pillar  Internally  and  Externally 
at  the  Middle  of  the  Sterno  Mastoid  Muscle — Case  of  Abeyant 
Thyroid  Presenting  Near  the  Angle  of  the  Jaw — Exhibition  of 
Rudimentary  Tooth  Removed  from  External  Auditory  Canal. 

The  attendance  numbered  about  forty.  A  very  successful  meet- 
ing was  terminated  by  a  dinner  at  the  University  Club,  tendered 
by  the  Chairman. 

Respectfully  submitted, 

THOS.  J.  GALLAHEK, 

Chairman. 
Report  of  Southern  Section. 

To   the    President   and   Fellows   of   the   American    Laryngological, 

Rhinological  and  Otological  Society. 
<  Jextlemen  : — 

I  have  the  honor  to  report  that  the  meeting  of  the  Southern 
Section  of  this  Society  took  place  at  New  Orleans,  La.,  February 
the  16th  and  17th,  1912. 

In  whatever  degree  this  meeting  has  been  successful  was  due  to 
the  attendance  of  our  honorable  President  and  Fellows  of  this 
Society,  and  1  am  anxious  to  express  to  them  our  thanks  and  appre- 
ciation for  their  attendance,  give  praise  to  their  zeal  in  behalf  of 
our  specialty,  and  commend  their  sacrifice  in  coming  to  New- 
Orleans  at  a  season  of  the  year  when  the  demands  upon  their  time 
at  home  were  undoubtedly  great  and  pressing. 

The  Fellows  who  have  honored  us  with  their  presence  were  your 
honorable  President,  Dr.  (i.  Hudson  Makuen,  Drs.  Wm.  L. 
Ballinger,  J.  C.  Beck,  L.  C.  Cline,  E.  W.  Day,  II.  Bert  Ellis,  Wolff 
Freudenthal,  E.  Fletcher  Ingalls,  J.  W.  Jervey,  W.  B.  Mason, 
J.  0.  McReynold,  J.  A.  Stucky,  F.  M.  Thigpen,  besides  the  two 
local  Fellows,  my  associate,  J.  P.  O'Kelley  and  myself,  represent- 
ing Fellows  from  eleven  states,  extending  from  California  to  New 
York  and  the  District  of  Columbia. 

It  was  without  doubt  due  to  the  fact  that  I  could  hold  out  the 
promise  of  attendance  of  so  many  prominent  Fellows  that  we  had 
a  large  number  of  guests  at  our  meeting.  Forty-three  colleagues. 
doing  Ear,  Nose  and  Throat  work,  registered  as  guests,  all  of  them 
from  the  Southern  states.  As  I  take  it  to  be  one  of  the  objects 
of  the  Section  meeting  to  arouse  active  interest  of  all  of  the  able, 
men  in  our  line  of  work  in  this  Society,  and  to  show  the  reciprocal 
interest  of  this  society  in  their  work,  I  dare  hope  that  from  this 
point  of  view  the  meeting  of  the  Southern  Section  will  meet  with 
your  approval. 
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Our  scientific  program  consisted  of  twenty  numbers,  embracing 
a  variety  of  topics,  lantern  slide  lectures  and  operative  demonstra- 
tions. To  the  lantern  slide  lectures  of  Drs.  Ballinger  and  Carpenter 
the  local  profession  was  especially  invited,  inasmuch  as  the  subject 
was  of  great  interest  to  other  branches  of  medical  endeavor,  and 
I  am  glad  to  say  that  the  local  profession  responded  to  the  capacity 
of  our  hall.  Opportunity  to  operate,  if  the  operator  had  advanced 
or  new  methods  of  operating  to  demonstrate,  or  had  attained  a 
masterly  degree  of  efficiency,  was  given  both  at  the  Charity  Hos- 
pital and  at  the  Eye.  Ear.  Nose  and  Throat  Infirmary.  We  bad  the 
pleasure  of  having  Drs.  Ingalls,  Ballinger,  Beck  and  others  show 
us  operations  in  the  performance  of  which  they  excel. 

Some  of  the  papers  read  before  the  Southern  Section  were  im- 
portant contributions  to  our  literature,  and  most  of  them  were  of 
considerable  interest.     The  program  is  hereby  submitted. 

All  of  those  on  the  program  to  read  papers  were  present  to  read 
and  all  of  the  papers  were  read  and  adequately  discussed.  The 
papers  are  in  the  hands  of  your  committee  on  publication  and  the 
discussions  are  at  their  disposal. 

To  the  Fellows  and  guests  who  brought  with  them  their  ladies 
we  are  especially  grateful  for  the  honor  thus  conferred,  and  it  is 
yet  a  source  of  sincere  delight  to  us  if  we  have  been  able  to  make 
their  stay  pleasant  and  enjoyable. 

Credit  is  due  to  my  confreres  of  New  Orleans  and  the  pro- 
fession as  a  whole  for  the  liberal  and  active  manner  in  which  they 
supported  my  efforts  in  behalf  of  the  meeting  of  the  Southern 
Section. 

Respectfully  submitted. 

Dr.  0.  JOACHIM, 

Chairman  Southern  Section. 


Dr.  Frank  H.  Kovle. 


The  subject  of  this  obituary.  Dr.  Frank  H.  Koyle,  died 
at  llomell.  X.  Y..  January  17.  1911. 

He  was  born  at  Athens,  Ontario,  Canada,  on  April  6th, 
1864.  His  preliminary  education  was  obtained  at  Athens 
and  Brockville  High  Schools.  He  was  graduated  from 
Queens  University,  Canada,  in  1888.  His  state  certificate 
was  issued  August  31st,  1891,  by  the  University  of  the 
City  of  New  York.  He  was  in  regular  practice  for  several 
years  in  Lowell,  Mass.,  and  there  Dr.  Koyle 's  keen  interest 
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in  the  delicate  mechanism  of  the  eye,  ear,  nose  and  throat 
led  him  to  specialize  in  the  New  York  Hospitals  in  their 
care  and  treatment.  After  a  few  years  spent  in  such 
special  practice  Dr.  Koyle  opened  an  office  in  Hornell, 
New  York,  in  1894.  Two  years  later  he  married  Miss 
.Maud  McDowell  of  Penn  Yan,  New  York. 

He  was  a  member  of  the  American  Laryngological, 
Khinological  and  Otologieal  Society;  the  American 
Academy  of  Ophthalmology  and  Oto-Laryngology  •  the 
New  York  State  Medical  Association ;  Steuben  County 
Medical  Society;  Buffalo  Ophthalmological  Society;  Lake 
Keuka  Medical  Association;  and  the  American  Medical 
Association.  He  practiced  in  Hornell  for  eleven  years; 
in  Lowell,  Mass.,  from  1888  to  1892;  in  Brockville, 
Ontario,  from  1892  to  1893,  and  was  a  student  in  the  New- 
York  City  Hospitals  and  Polyclinic,  doing  post-graduate 
work  from  1893  to  1895.  He  held  at  that  time  the  posi- 
tions of  oculist  and  aurist  for  the  Erie  Railroad  Company 
and  special  examining  surgeon  for  the  United  States 
Department  of  the  Interior. 

Always  an  eager  student,  it  was  a  great  joy  to  Dr. 
Koyle  to  be  able,  the  last  summer  before  his  death,  to  study 
in  the  University  of  Freiberg,  Germany,  and  in  the 
University  of  Vienna,  in  whose  American  Medical  Associa- 
tion his  keen  eyesight  and  his  dexterity  won  for  him 
especial  prominence.  He  brought  back  to  this  country 
this  added  wealth  of  opportunity  and  experience,  and  now, 
as- the  result  of  years  of  unsparing  and  uncounted  giving 
of  his  time,  his  strength  and  his  vitality,  his  useful  life 
ended  at  the  age  of  forty-six,  but  its  value  and  influence 
will  continue  to  inspire  his  co-workers  for  years  to  come. 
His  ability  in  every  detail  of  his  chosen  work  has  been 
recognized  far  beyond  the  usual  limits  of  a  practice  and 
his  professional  reputation  was  a  source  of  pride  to  all  the 
large  circle  of  his  friends  and  his  associates. 

He  was  a  contributor  to  the  advancement  of  medical 
science,  and  his  writings  will  be  remembered  by  all  who 
have  been  privileged  to  read  them. 

Dr.  Koyle  will  also  be  gratefully  remembered  by  his 
numerous  friends  for  his  rare  gifts  of  heart  as  well  as  of 
mind,  his  genial  presence,  his  social  gifts,  his  pleasant 
voice.      He  was  always  at  the  service  of  his  friends  and 
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his  gifts  were  always  generously  and  graciously  given  to 
every  organization  which  asked  his  aid.  His  sweet  spirit 
towards  all  men  and  all  things  has  enabled  him  to  add 
more  to  the  joy  of  life  than  is  often  given  to  one  man 
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JAMES  F.  McCAW. 


Dr.  Abner  W.  Calhoun. 


He  was  a  man  of  commanding  presence,  with  charming 
manners,  and  unusual  conversational  ability,  which  con- 
tributed much  to  his  popularity  among  his  friends  and 
acquaintances,  and  helped  to  endear  him  to  his  numerous 
patients. 

The  burden  of  an  unusually  extensive  practice  and  its 
onerous  duties  gave  him  little  time  to  attend  Society  meet- 
ings, but  when  able  to  do  so,  his  wide  experience  was  of 
great  value  to  Ins  less  fortunate  professional  brethren.  In 
bis  death  this  Society  suffered  a  great  loss,  and  its  mem- 
bers deeply  deplore  their  misfortune,  and  extend  their 
sympathy  to  the  surviving  members  of  his  family. 

Dr.  Aimer  W.  Calhoun,  a  member  of  this  Society  since 
1895,  in  effect  a  Charter  Member,  died  on  Sunday.  August 
21,  1910,  after  an  illness  of  several  months:  having  been  in 
failing  health  for  nearly  two  years,  and  confined  to  his 
home  for  five  or  six  months. 

He  was  born  in  Newman.  Ga.,  April  16,  1845,  and  was 
therefore  sixty-five  years  of  age  at  the  time  of  his  death. 

His  father  was  one  of  the  leading  physicians  of  Georgia, 
and  he  inherited  a  natural  aptitude  for  the  profession  of 
medicine. 

At  the  outbreak  of  the  Civil  War  he  enlisted  in  the  Con- 
federate Army  when  only  16  years  of  age,  and  fought 
through  the  four  years  of  that  desperate  struggle  to  the 
surrender  at  Appomatox. 

Returning  to  his  home  he  took  up  the  study  of  medicine, 
and  graduated  at  the  Jefferson  Medical  College  of  Phila- 
delphia. He  entered  the  practice  of  his  profession  with 
his  father,  but  after  a  few  years  be  went  to  Europe  to  take 
up  the  study  of  the  Eye,  Ear  and  Throat,  having  decided 
to  do  only  special  work. 
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On  his  return  from  Europe  he  located  in  Atlanta,  and 
was  probably  the  first  specialist  in  this  line  south  of  the 
.Mason  and  Dixon's  line  outside  of  New  Orleans.  He  was 
successful  from  the  start,  and  soon  became  well  known, 
not  only  in  Atlanta  and  Georgia,  but  all  over  the  Southern 
States,  as  an  able,  accomplished  and  skillful  specialist,  in 
his  chosen  line.  He  contributed  a  number  of  valuable 
articles  to  the  Medical  Journals,  especially  on  the  subject 
of  Cataract  Extraction. 

He  was  a  member  of  the  Faculty  of  the  Atlanta  Medical 
College,  and  was  much  interested  in  the  advance  of  the 
Medical  Education. 
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Dr.  Henry  Gradle 
By  Henry  T.  Byford,  Chicago. 

The  death  of  Dr.  Gradle  records  the  passing  of  one  of 
Chicago's  most  prominent  physicians.  Although  a  German 
by  birth,  he  was  educated  in  this  country,  where  he 
developed  under  the  influences  of  his  New  World  associa- 
tions into  the  higher  type  of  American  citizen.  He  com- 
bined an  innate  modesty  with  that  quickness  of  conception 
and  acuteness  of  observation  that  characterizes  the  Ameri- 
can temperament.  He  also  had  in  greater  degree  than 
the  average  man  what  has  been  aptly  called  the  joy  of 
living.  He  loved  his  work  as  a  boy  loves  play  and  had  the 
spontaneous  smile  of  a  child  for  whom  life  still  has  its 
illusions  and  the  future  its  rewards. 

Dr.  Gradle  was  born  in  Frankfort  on  the  .Main,  August 
17th,  1856,  and  came  to  Chicago  when  but  twelve  years 
of  age.  After  graduating  from  the  Chicago  Medical  Col- 
lege (Northwestern  University),  and  serving  for  six 
months  as  interne  in  Mercy  Hospital,  he  practiced  medicine 
for  two  years.  He  then  spent  two  years  studying  in 
Leipzig,  Heidelberg,  Vienna  and  Paris.  After  his  return 
he  wrote  numerous  monographs  on  medical  subjects,  one 
of  which,  '-The  Innervation  of  the  Iris,"  (1873),  is  still 
regarded  as  authority.  His  articles  and  lectures  on  the 
then  new  germ  theory  attracted  the  attention  of  his  Alma 
Mater,  and  in  1879  he  was  made  Professor  of  Bacteriology 
and  Hygiene.      After  having  published  his  book  on  "The 
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Theory  of  Germ  Disease,"  the  first  English  treatise  ou 
Bacteriology,  and  the  first  English  work  ever  translated 
into  Japanese,  he  resigned  his  professorship  and  turned 
his  attention  to  the  practice  of  Diseases  of  the  Eye,  Ear, 
Nose  and  Throat.  His  success  was  such  that  in  1898  he 
was  appointed  Professor  of  Diseases  of  the  Eye  and  Ear 
in  the  same  college.  In  1902  he  published  his  text-book 
on  ' '  Diseases  of  the  Pharynx,  Nose  and  Throat.  "In  1906 
he  again  resigned  his  Professorship  and  devoted  all  of  his 
time  to  the  practice  of  his  specialty. 

His  retiring  disposition  and  devotion  to  private  prac- 
tice led  him,  as  time  passed  on,  to  occupy  a  less  conspicu- 
ous position  than  those  who  exploit  their  own  work  and 
appropriate  the  researches  of  talented  subordinates.  His 
writings  attracted  widespread  attention  and  admiration 
from  the  very  first  because  of  the  character  of  the  work 
and  study  they  exhibited;  but  he  had  not  that  militant 
temperament  that  organizes  and  animates  public  demon- 
strations. He  preferred  the  quiet  of  his  study  and  was 
content  to  let  his  work  speak  for  itself  and  make  its  own 
way. 

Dr.  Gradle's  life,  both  private  and  public,  was  a  model 
well  worth  the  study  of  the  younger  members  of  the  pro- 
fession. Enthusiastic  in  his  work,  genial  in  temperament 
and  sympathetic  in  manner,  he  pursued  his  unobtrusive 
way  along  the  higher  walks  of  the  professional  life  until 
the  end,  which  came  on  April  5th,  1911,  in  his  fifty-fifth 
year.  Success  came  to  him.  He  did  not  go  out  after  it. 
He  gave  much  time  to  private  charity  work  and  is  mourned 
by  a  multitude  of  grateful  patients.  He  leaves  a  hallowed 
memory  and  lives  in  the  hearts  of  those  he  benefited. 
What  better  shall  a  man  ask? 

When  his  sufferings  would  no  longer  permit  him  to  work 
and  hope,  he  went  to  Santa  Barbara,  California,  to  wait 
for  the  end.  While  there  he  took  the  same  interest  in  the 
progress  of  medicine  as  when  in  active  practice,  and 
never  lost  the  smile  that  always  graced  his  speech.  The 
writer  has  seen  him  smile  while  speaking  of  his  fatal  dis- 
ease. He  had  too  much  of  the  child  in  him  to  mourn 
unduly,  and  too  much  of  the  philosopher  to  fear  death. 
Of  him  might  well  have  been  written  those  triumphant 
words  "Oh,  grave!  where  is  thy  victory?  Oh,  Death! 
where  is  thy  sting?" 
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EXECUTIVE  SESSION. 
Tuesday,  May  13th,  9.30  A.  M. 

Election  of  Fellows : 

Hugh  Burke  Blackwell,  M.  D.,  New  York,  N.  Y. ;  proposed  by 
Robert  Lewis,  M.  D. ;  seconded  by  John  D.  Richards,  M.  D. 

Gerhard  Hutchinson  Cocks,  M.  D.,  New  York,  N.  Y.'<  proposed 
by  James  F.  McKernon,  M.  D. ;  seconded  by  John  B.  Rae,  M.  D. 

Thomas  E.  Carmody,  M.  D.,  Denver,  Col.;  proposed  by  William 
C.  Bane,  M.  D. ;  seconded  by  William  L.  Ballenger,  M.  D. 

George  Edwin  Davis,  M.  D.,  New  York,  N.  Y. ;  proposed  by 
Wendell  C.  Phillips,  M.  D. ;  seconded  by  John  B.  Rae,  M.  D. 

Mark  0.  Fisher,  M.  D.,  Parkersburg,  West  Va. ;  proposed  by 
Wendell  ('.  Phillips.  M.  D. ;  seconded  by  D.  MacPherson,  M.  D. 

Edmund  P.  Fowler,  M.  D.,  New  York.  N.  Y. ;  proposed  by  Wen- 
dell C.  Phillips,  M.  D.;  seconded  by  T.  P.  Berens,  M.  D. 

Lester  M.  Hubby,  M.  D.,  New  York,  N.  Y. ;  proposed  by  Wen- 
dell  C.  Phillips,  M.  D. :  seconded  by  D.  MacPherson,  M.  D. 

Lorenzo  B.  Lockard,  M.  D.,  Denver.  Col. ;  proposed  by  William 
C.  Bane,  M.  Dj  seconded  by  Robert  Levy,  M.  D. 

Justus  Matthews.  M.  I).,  Rochester,  Minn.;  proposed  by  James 
S.  Waterman,  M.  D. :  seconded  by  Antonie  P.  Voislawsky,  M.  D. 

Rufus  B.  Scarlett,  M.  I)..  Philadelphia,  Pa. ;  proposed  by  Francis 
R.  Packard.  M.  D. ;  seconded  by  George  M.  Coates.  M.  D. 

Joseph  P.  Tunis,  M.  D.,  Philadelphia,  Pa.;  proposed  by  Francis 
R.  Packard.  M.  D. ;  seconded  by  D.  Braden  Kyle,  M.  D. 

Richard  Hall  Johnston,  M.  D.,  Baltimore.  Md. ;  proposed  by 
Henry  0.  Reik,  M.  D. ;  seconded  by  Thomas  C.  Worthington,  M. 
D. 


Appointing  of  Committees. 

Auditing  Committee — George  L.  Richards,  Fall  River,  Mass., 
Chairman;  William  H.  Haskin.  New  York  City;  John  M.  Ingersoll, 
( 'leveland,  Ohio. 

Nominating  Committee — Frederick  C.  Cobb,  Boston,  Mass.. 
("'haii-man:  Arthur  B.  Duel.  New  York  City;  D.  Braden  Kyle, 
Philadelphia,  Pa.:  Robert  Levy,  Denver,  Colorado;  John  F.  Barn- 
hill,  Indianapolis,  Ind. 
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Tuesday  Morning,  May  Fourteenth. 


It,  port  of  Librarian. 

•*]  lieu-  leave  to  submil  the  following  report  as  to  the  present 
condition  of  the  Library  of  the  Society. 

The  total  number  of  reprints  filed  and  cross-catalogued  to  date 
amounts  to  2154.  Only  93  reprints  from  members  of  the  Society 
were  received  during  the  year. 

The  Library  Committee  especially  requests  that  every  member 
of  the  Laryngological,  R-hinologieal  and  Otological  Society  will 
send  at  once  to  the  Librarian  every  reprint  he  may  have  in  his  pos- 
session that  is  not  already  on  tile.  The  value  of  our  collection  is 
increasing  all  the  time  and  a  special  effort  will  be  made  to  keep 
it  in  a  condition  worthy  of  the  Society  and  representative  of  its 
word." 

(Signed)         II.  HOLBROOK  CURTIS. 

Moved  and  seconded  that  the  report  be  accepted  and  placed  on 
file.     Carried. 

Letters  of  Resignation  read  by  tht   Secretary. 

The  Secretary  read  letters  of  resignation  from  the  following 
Fellows : 

Drs.  Bernard  Berens,  Francis  J.  Quinlan,  William  R.  Lincoln. 
T.  Chalmers  Christy.  George  Reuling,  Cornelius  G.  Coakley. 

The  Secretary  also  reported  the  recommendation  of  the  Conn- 
ed for  the  continuance  of  the  membership  of  Dr.  William  R. 
Lincoln,  of  Cleveland.  Ohio,  who  has  been  prevented  from  attend- 
ing the  meetings  in  consequence  of  illness. 

Moved  and  seconded  thai  the  report  of  the  Council  be  received. 
( larried. 

Report  of  Secretary. 

The  secretary  would  report  that  during  the  past  year  there  has 
been  no  death  aiming  the  Fellows  of  the  Society. 

There  have  been  six  (6)  resignations.  The  present  membership 
of  the  Society  is  two  hundred  and  fifty-four  (254)  active  Fellows, 
and   twenty-five    (25)    Honorary   Fellows. 

There  have  been  two  meetings  of  the  Council  the  past  year,  the 
raid-winter  meeting  in  Philadelphia,  December  30th,  1011.  and  in 
the  same  city,  May  12th.  1912. 
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The  Transactions,  a  volume  of  five  hundred  and  fifty-eight  (558) 
pages,  the  largest  but  one  in  the  history  of  the  Society,  appeared 
in  November.  The  thanks  of  the  Society  are  due  the  Publication 
Committee  for  their  faithful  labors. 

During  the  past  year  approximately  eight  hundred  (800)  letters 
were  sent  out  from  the  Secretary's  office. 
Respectfully  submitted, 

(Signed)  THOS.  J.  HARRIS. 

Secretary. 

Moved  and  seconded  that  the  report  be  received  and  placed  on 
file.     Carried. 

Hi  port  of  the  Treasurer. 

Ewing  W.  Day,  Treasurer,  in  account  with  the  American  Laryngologi- 
cal,  Rhinological  and  Otological  Society. 

"Receipts. 

Cash  on  hand  June  1,  1911 $524.01 

To   224  Current  Dues  at  $10.00 $2,240.00 

To   22  Dues  1910-1911  at  $10.00 220.00 

To  1  Due  1909-1910  at  $10.00 10.00 

To    10  Initiation  Fees  at  $10.00 100.00 

To    Transactions 92.60 

2,662.60 

Total     $3,186.61 

THsbursi  mt  /'/•>-. 
Dr.  L.  Ingraham: 

Reporting  Annual    Meeting $110.00 

Abstracting  and  Copying  Discussions 130.72 

Expenses  of  Officers,  Clerical  Hire: 

Secretary    280.45 

Treasurer    61.00 

Treasurer's    Bond 5.00 

Transactions: 

Mercury   Publishing   Co 1,030.90 

Manhattan    Storage 118.42 

Dr.  George  L.  Richards 11.29 

McBreen    &    Sons 241.95 

Dr.  H.  L.  Myers,  Annual  Dinner  Guest 5.00 

Hotel  Chelsea,  Pianist  Pee  and  Printing  Bill.  .  .  .  8.00 

Expenses  of  Section  Meetings 75.00 

Syllabus   of   Dr.    Hudson-Makuen 5.15 

Dr.  P.  W.  Colburn,  Rebate 1.00 

Dr.   Fred    Roost,    Rebate 2.50 

Lincoln  National  Bank,  check  returned 10.00 

Savings    Fund 500.00 

Total   expenses $2,596.38 

Receipts  year  1911-1912 $3,186.61 

Expenses   year    1911-1912 2,596.38 

Balance     $590.23 

Audited  and  found  correct. 

(Signed)  GEORGE   L.   RICHARDS, 

(Signed)  W.   H.   HASKIN, 

(Signed)  J.   M.   INGERSOLL. 


508 


MINUTES. 


Moved  and  seconded  that  the  report  be  received  and  referred 
to  the  Auditing  Committee.     Carried. 

Report  of  th<  Committee  on  the  Education  of  the  Deaf  Child. 

Moved  and  seconded  that  the  report  of  the  Committee  be  received 
and  the  Committee  continued.     Carried. 

Report  of  lh<  Committei   l<>  consider  instruction  in  Oto-laryngology 
in  Under-graduatt   Medical  Schools. 

Dr.  D.  J.  Gibb  Wishart,  Chairman,  made  an  informal  report, 
asking  leave  to  report  progress  and  to  give  full  report  one  year 
from  now.     The  Committee  had  held  one  meeting. 

Moved  and  seconded  that  the  report  he  accepted  and  placed  on 
file.     Carried. 

Consideration  of  amendment  to  Constitution,  proposed  at  last 
meeting,  with  reference  to  amalgamation  of  Sections. 

After  considerable  discussion  it  was  moved  and  seconded  that 
the  resolution  be  laid  on  the  table.     Carried. 

Report  of  Committei   on  Place  of  Meeting. 

Dr.  James  F.  McKernon,  Chairman,  asked  extension  of  time, 
until  time  and  place  of  next  meeting  of  the  American  Medical 
Association  is  announced. 

Moved  and  seconded  that  extension  of  time  be  granted.     Carried. 

Dr.  Thomas  J.  Harris  recommended  that  the  INDEX  to  the 
Transactions,  prepared  by  Dr.  William  H.  Haskin,  be  prepared 
for  the  next  volume  and  sent  to  every  member  of  the  Society. 

Moved,  seconded  and  carried. 

Wednesday,  May  Fifteenth. 

Report  of  Auditing  Committee. 

Books  audited,  found  and  reported  to  be  correct.  Moved  and 
seconded  that  the  report  of  the  Committee  be  accepted  and  placed 
on  file.     Carried. 

Report  of  Nominating  Committee. 

President — IT.  Holbrook  Curtis,  New  York  City. 
Vice     Presidents — George     C.     Stout,     Philadelphia,     Eastern 
Section ;  J.  W.  Jervcy,  Greenville,  S.  C,  Southern  Section ;  W.  E. 
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Sauer,  St.  Louis,  Mo.,  Middle  Section;  Hill  Hastings.  Los  Angel   - 
'  !al.j  Western  Section. 

Secretary — Thomas  J.  Harris.  New  York  City. 

Treasurer — Ewing  W.  Day.  Pittsburgh.  Pa. 

Publication  Gommittee — Francis  R.  Packard.  Philadelphia. 
Chairman:  George  L.  Richards,  Fall  River,  .Mass.:  Phillip  D. 
Kerrison.  New  York  City. 

Library  Committee — H.  Holbrook  Curtis.  New  York  City,  Chair- 
man; John  F.  Gulp,  Harrislrarg,  Pa.:  Joseph  A.  Kennefick.  New 
York  City. 

Members  of  Council — E.  Fletcher  Ingals.  Chicago,  111.:  H.  P. 
Mosher,  Boston.  Mass. 

Moved  that  the  report  be  accepted  and  that  the  president  be 
authorized  to  east  one  ballot  for  the  officers  as  read.  One  ballot 
<-ast. 

Installation  of  President. 


INTERNATIONAL  COMMITTEE  FOR  THE  STUDY  OF 

OZENA. 

At  the  Second  International  Laryngo-Rhinological  Congress, 
held  in  Berlin  last  year,  a  committee  was  appointed  to  make  a 
world-wide  investigation  of  the  subject  of  "Ozena.''  This  com- 
mittee has  appointed  local  committees  to  take  charge  of  the  work 
in  the  various  countries  in  which  they  reside. 

In  America  Dr.  Emii  Mayer  of  New  York  has  been  appointed 
Chairman  of  such,  a  committee.  Dr.  Mayer  has  invited  the  co- 
operation of  the  three  national  laryngological  societies.  To  rep- 
resent the  American  Laryngological,  Rhinological  and  Otological 
Society,  the  President  lias  appointed  Dr.  Wolff  Freudenthal.  Dr. 
H.  Holbrook  Curtis,  and  Dr.  Thomas  J.  Harris. 

The  term  "ozena.""  as  defined  by  the  General  Committee,  is 
understood  to  indicate  a  disease  of  the  nose,  beginning  as  a  rule 
in  childhood,  which  is  characterized  by  degeneration  of  the 
mucosa  and  atrophy  of  the  bone  without  ulceration,  and  which  in 
its  further  course  gives  rise  to  a  disagreeable  odor  perceptible  at 
a  distance.  A  second  classification  was  made  by  them  to  be 
known  as  "ozena  suspects."  that  is,  patients  having  the  same  con 
ditions  without  the  odor,  where  some  other  member  of  the  family 
is  similarly  afflicted.  These  definitions  were  accepted  by  the 
American  Committee. 


510 


MINUTES. 


This  committee  ;it  its  first  meeting  authorized  the  Chairman  to 
invite  representative  rhinologists  in  each  State  to  assume  charge 
of  the  investigation  for  their  particular  State.  Up  to  the  present 
time  the  following  men  have  accepted  this  position,  28  in  all.  of 
whom  20  are  members  of  this  Society: — 

Dr.   J.  H.  Allen,  Portland,  Me. 

Dr.   H.  L.  Swain,  New  Haven,  Conn. 

Dr.   W.  B.  Johnson,  Paterson,  N.  J. 

Dr.    G.   B.  Wood,  Philadelphia,   Pa. 

Dr.   C.  W.  Richardson,  AVashington,  D.  C. 

Dr.  S.  R.  Rosenheim,  Baltimore,  Md. 

Dr.   D.  A.  Kuyk,  Richmond,  Va. 

Dr.   AA^.  B.  Goff,  Clarksburg,  AVest  Virginia. 

Dr.   H.  A.    Briggs,  Asheville,  North  Carolina. 

Dr.   E.  F.  Parker,  Charleston,  South  Carolina. 

Dr.   Dunbar  Roy,  Atlanta,  Ga. 

Dr.   Richmond  McKinney,  Memphis,  Tennessee. 

Dr.   Otto  Joachim,  New  Orleans,  La. 

Dr.   J.  O.  McReynolds,  Dallas,  Texas. 

Dr.   H.  B.  Hitz,  Milwaukee,  AAHs. 

Dr.   W.  L.  Ballinger,  Chicago,  111. 

Dr.   J.  B.  Barnhill,  Indianapolis,  Ind. 

Dr.   H.  B.  Lemere,  Omaha,  Neb. 

Dr.  L.  AAr.  Dean,  Iowa  City,  Iowa. 

Dr.    James  E.  Logan,  Kansas  City,  Missouri. 

Dr.   Robert  Levy,  Denver,  Colo. 

Dr.   J.  N.  Ingersoll,  Cleveland.  Ohio. 

Dr.    B.  R.  Shurly,  Detroit,  Mich. 

Dr.   J.  B.  Parsons,  Sioux  Falls,  South  Dakota. 

Dr.   A.  M.  MacAA'hinnie,  Seattle,  AA^ashington. 

Dr.   C.  A.  Thigpen,  Montgomery,  Alabama. 

Dr.   Hill  Hastings,  Los  Angeles,  Cal. 

Dr.   John  J.  McCoy,  New  York,  N.  Y. 

The  scope  of  the  investigation  is  a  broad  one.  and  the  several 
Chairmen  are  expected  to  associate  with  them  such  assistants  as 
they  may  require.  They  are  to  inform  the  profession  of  the  pur- 
pose of  the  investigation,  secure  the  examination  of  the  school 
children,  inmates  of  asylums,  houses,  homes,  and  public  institu- 
tions, and  supervise  the  collection  of  the  histories  of  all  eases  thus 
obtained. 

The  Surgeon  General  of  the  Public  Health  and  Marine  Hospital 
Sen  ice  has  offered  his  valuable  co-operation  in  the  proposed  in- 
vestigation. In  the  larger  cities,  it  is  hoped  that  an  ozena  clinic 
will  be  established  where  all  cases  can  be  seid,  and  the  diagnosis 
confirmed  by  a  special  committee.  In  this  way  it  is  hoped  to 
ascertain  the  number  of  cases  of  ozena  existing  in  the  United 
St.-ites,  what  proportion  of  them  are  foreign  born,  and  whether 
occurring  among  the  colored  race.  For  this  purpose  a  complete 
history  blank,  a  copy  of  which  is  appended  to  this  report,  has 
been  prepared. 


MINUTES. 


511 


The  nature  of  ozena  has  for  a  long  time  been  a  debated  question. 
It  is  doubtful  if  the  disease  occurs  in  this  country  with  any  such 
frequency  as  in  Europe.  The  desirability  of  making  the  report 
a  complete  one,  however,  must  lie  recognized.  The  Committee 
asks  the  assistance  of  all  the  members  of  this  Society  to  that  end. 

COPY   OF   HISTORY   BLANK. 

1.  Full  name.  Sex.  Religion.  Age.  Date  of  birth.  Residence. 
City  and  Country.  School.  Class.  Place  of  Birth.  Nationality.  How 
long  in  the  United  States.  (If  foreign)  Birthplace  of  Parents'  Occu- 
pation. 

2.  History.  How  long  does  the  nose  condition  exist?  Was  there 
any  ophthalmia?  When?  Diseased  conditions  directly  after  birth? 
Diseases  of  childhood,  especially  infectious  diseases?  Was  the  child 
breast  or  bottle  fed?  General  condition  of  the  residence,  size,  cleanli- 
ness, etc.?  Nutritive  conditions  of  the  family  and  child,  clothing,  care 
of  body  and  teeth? 

3.  General  bodily  conditions.  General  appearance,  size,  develop- 
ment, form  of  chest.  Conditions  of  the  circulation,  respiration  (if 
tuberculosis  is  suspected),  nervous  system.  Condition  of  bones 
(rachitis,  tuberculosis  of  bones).  Skin,  eczema,  etc.  Constitutional 
conditions,  especially  syphilis.  Glandular  infiltration,  otitis,  etc.  En- 
larged thyroids.  Examination  of  the  urine,  blood,  secretion  of  the 
nose.     Wassermann   reaction. 

4.  Local  conditions.  Examination  of  the  nose,  both  sides,  space, 
appearance  of  turbinates,  of  the  mucous  membrane  of  the  septum, 
sensibility  of  the  nasal  mucosa,  sense  of  smell,  crusts,  intensity  of  the 
odor  before  and  after  removal  of  crusts.  External  nose,  appearance 
of  the  skin,  superior  maxilla,  hard  palate,  teeth,  pharynx,  appearance 
of  the  mucous  membrane,  pharyngeal  and  lingual  tonsils.  Naso- 
pharynx, condition  of  the  mucous  membrane,  adenoid,  larynx  and 
trachea.  Photograph,  full  and  profile,  measurements  of  the  skull, 
length  of  the  septum. 

5.  Complications  on  the  part  of  the  lachrymal  canal,  and  the  middle 
ear,  accessory  sinuses.  Special  examinations,  transillumination. 
Roentgen  Rays  photograph. 

6.  Hereditary  or  infectious.  Patient  is  the  (4th,  5th,  etc.)  child, 
with  brothers  and  sisters,  of  whom  are  living.  Patient  is  an 
only  child.  Diseases  and  causes  of  death  of  parents  or  brothers  and 
sisters.     Have  children  occupied  the  same  bed  and  up  to  what  time. 

PRESENTING  CASE. 

Dr.  G.  Hudson-Makuen,  of  Philadelphia,  presented  a  patient 
with  partial  collapse  of  the  auricle.  The  external  auditory  canal, 
instead  of  being  patuolus,  were  merely  slits.  The  cartilage  seemed 
to  have  fallen  downward  and  forward  so  that  it  nearly  covered 
the  openings  into  the  external  auditory  canals.  The  young  man 
had  been  practically  deaf  for  the  past  ten  or  twelve  years,  hear- 
ing being  insufficient  for  the  development  and  maintainance  of 
normal  speech.  There  was  no  history  of  an  abatement  of  the 
condition.  Cases  in  wheh  the  auricle  has  collapsed  sufficiently 
to  obscure  the  drum  membrane  are  comparatively  rare. 
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DISCUSSION. 


Dr.  Joseph  C.  Beck,  of  Chicago,  said  two  such  cases  had  been  re- 
ported by  Hartmann,  one  twenty  years  ago  and  one  recently,  in  which 
additional  subsequent  observation  had  been  made  by  X-ray.  showing 
the  formation  of  the  temporal  bone,  and  establishing  the  fact  that  the 
condition  was  the  result  of  congenial  deformity  in  the  bone. 


FELLOWS. 


Abraham,  Jos.  H 130  West  58th  St.,  New  York 

Abrams,  Alva  E 36  Pearl  St.,  Hartford,  Conn. 

Adams,  John  L 38  East  51st  St.,  New  York 

Alderton,  Henry  A 112  Clinton  St.,  Brooklyn,  X.  Y. 

Allen,  John  H 711  Congress  St.,  Portland,  Me. 

Airport,  Frank 72  E.  Madison  St.,  Chicago,  111. 

Ard,  F.  C 604  Park  Ave.,  Plainfield,  N.  J. 

Arnold,  J.  Dennis 391  Sutter  St.,  San  Francisco,  Cal. 

Arrowsmith,  Hubert 170  Clinton  St.,  Brooklyn,  N.  Y. 

Atkinson,  Win.  J Ill  North  Main  St.,  Paterson,  X.  J. 

Babbitt,  Jas.  A 121  South  18th  St.,  Philadelphia,  Pa. 

Ballenger,  Wm.  L 100  State  St.,  Chicago,  111. 

Bane,  Wm.  C Commonwealth  Bldg.,  Denver,  Col. 

Barnhill,  John  F Pennway.  Indianapolis,  Ind. 

Barnes,  Harry  A 213  Beacon  St.,  Boston.  Mass. 

Beck,  Joseph  C 2551  X.  Clark  St.,  Chicago,  111. 

Berens,  Bernard 2011  Chestnut  St.,  Philadelphia,  Pa. 

Berens,  T.  Passmore 35  Park  Ave..  New  York 

Birkett,  H.  S 252  Mountain  St.,  Montreal,  Can. 

Blaekwell,  Hugh  Burke 118  West  58th  St..  New  York 

Blake,  Clarence  John 226  Marlboro  St.,  Boston,  Mass. 

Borden,  Charles  R.  C 184  Beacon  St.,  Boston,  Mass. 

Braislin,  W.  C 556  Washington  Ave.,  Brooklyn,  X.  Y. 

Brown,  H.  Beattie 40  E.  41st  St.,  X.  Y.  City 

Brown,  John  E 289  E.  Town  St.,  Columbus,  O. 

Brown,  J.  Price 28  College  St.,  Toronto,  Ont.,  Can. 

Bryant,  W.  Sohier 41  East  33rd  St.,  New  York 

Campbell.  Wm.  E 606  Century  Bldg.,  Atlanta.  Ga. 

Canfield,  R.  Bishop Ann  Arbor,  Mich. 

Carmody,  Thomas  E Metropolitan  Bldg.,  Denver.  Col. 

Chamberlin,  William  B 1021  Prospect  Ave..  Cleveland.  Ohio 

Chambers.  Talbot  R 15  Exchange  PL.  Jersey  City.  X.  J. 

Chapped.  Walter  F 7  East  55th  St..  New  York.  X.  Y. 

Cheatham.  Wm 303  West  Chestnut  St.,  Louisville.  Ky. 

Chenery,  Wm.  E 222  Huntington  Ave..  Boston,  Mass. 

Chisholm,  W.  Alexander 62  West  53rd  St..  Xew  York 
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Christy,  T.  Chalmers 99  N.  Hudson  Ave.,  Pasadena,  Cal. 

Clemens,  Jas.  B 15  East  48th  St.,  New  York 

Cline,  L.  C 224  North  Meridian  St.,  Indianapolis,  Ind. 

Coakley,  C.  G 53  West  56th  St.,  New  York 

Coates,  Geo.  M 2032  Chestnut  St.,  Philadelphia,  Pa. 

Cobb,  Frederick  C 11  Marlboro  St.,  Boston,  Mass. 

Coeks,  Gerhard  H 137  East  54th  St.,  New  York 

Coffin,  Lewis  A 156  West  58th  St.,  New  York 

Coggeshall,  Henry 40  East  58th  St.,  New  York 

Cohen,  J.  Solis 1824  Chestnut  St.,  Philadelphia,  Pa. 

Collins,  Burnett 645  St.  Marks  Ave.,  Brooklyn,  N.  Y. 

Corwin,  Theodore 20  Central  Ave.,  Newark,  N.  J. 

Coolidge,  A 613  Beacon  St.,  Boston,  Mass. 

Cott,  Geo.  F 1195  Main  St.,  Buffalo,  N.  Y. 

Cox,  Chas.  N 257  Jefferson  Ave.,  Brooklyn,  N.  Y. 

Craig,  Robert  H 510  Sherbrooke  St.,  West,  Montreal,  Can. 

Crockett,  Eugene  A 298  Marlboro  St.,  Boston,  Mass. 

Culbert,  Wm.  Ledlie 16  East  54th  St.,  New  York 

Culp,  John  F 211  Locust  St.,  Harrisburg,  Pa. 

Curtis,  H.  Holbrook 118  Madison  Ave.,  New  York. 

Dabney,  Wm.  R 282  Front  St.,  Marietta,  Ohio. 

Daly,  Walter  S Ogdensburg,  N.  Y. 

Davis,  George  Edwin 50  West  37th  St.,  New  York 

Day,  Ewing  W Westinghouse  Bldg.,  Pittsburg,  Pa. 

Dench,  Edward  B 15  East  53rd  St.,  New  York 

Dudley,  Wm.  F 32  Livingston  St.,  Brooklyn,  N.  Y. 

Dudley,  Wm.  H 610  Exchange  Bldg.,  Los  Angeles,  Cal. 

Duel,  Arthur  B 27  East  57th  St.,  New  York. 

Dunn,  John 314  East  Franklin  St.,  Richmond,  Va. 

Dye,  Hobart  S 1404  L.  St.,  N.  W.  Washington,  D   C. 

Eagleton,  Wells  P 15  Lombardy  St.,  Newark,  N.  J. 

Ellis,  H.  Bert 245  Bradbury  Bldg.,  Los  Angeles,  Cal. 

Emerson,  Francis  P 484  Beacon  St.,  Boston,  Mass. 

Emerson,  Linn 234  Main  St.,  Orange,  N.  J. 

Farrell,  Thomas  H 236  Genessee  St.,  Utica,  N.  Y. 

Fetterolf,  Geo 328  South  15th  St.,  Philadelphia,  Pa. 

Fisher,  Mark  O Parkersburg,  West  Va. 

Fitzpatrick,  T.  Y 26  Garfield  Place,  Cincinnati,  Ohio. 

Fleming,  Ernest  W Trust  &  Savings  Bldgs.,  6th  &  Spring  Sts., 

Los  Angeles,  Cal. 

Forsyth,  Edgar  A 322  Franklin  St.,  Buffalo,  N.  Y. 

Foster,  John  M 11  Stedman  Bldg.,  Denver,  Colo. 
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Fowler,  Edmund  P 616  Madison  Ave.,  New  York 

Freudenthal,  Wolff 1003  Madison  Ave.,  New  York 

Fridenberg,  Percy 60  East  58th  St.,  New  York. 

Friedenwald,  Harry 1029  Madison  Ave.,  Baltimore. 

Gallaher,  Thomas  J California  Bldg.,  Denver,  Colo. 

Gibb,  Jos.  S 1907  Chestnut  St.,  Philadelphia,  Pa. 

Gildea,  Patrick  F 2  X.  Cascade  Ave.,  Colorado  Springs,  Colo. 

Goldsmith,  Perry  G 84  Carlton  St.,  Toronto,  Can. 

Goldstein,  Max  A 'Sb38  Westminster  Place,  St.  Louis,  Mo. 

Graef,  Charles 1076  Boston  Road,  New  York. 

Grayson,  Charles  P 251  South  16th  St.,  Philadelphia,  Pa. 

Greene,  D.  C,  Jr 12  West  Cedar  St.,  Boston,  Mass. 

Griffin,  E.  Harrison 55  West  47th  St.,  New  York. 

( iruening,  Emil 36  East  57th  St.,  New  York. 

Guntzer,  J.  H 61  East  86th  St.,  New  York. 

Halsted,  Thomas  H 831  University  Block,  Syracuse,  N.  Y. 

Harris,  Thomas  J 117  East  40th  St.,  New  York. 

Hartz,  Henry  J 27  E.  Adams  Ave.,  Detroit,  Mich. 

Haskin,  Wm.  H 40  E.  41st  St.,  New  York. 

Hastings,    Hill.  ..  .Trust    &    Savings    Bldgs.,    6th   &    Spring    Sts., 

Los  Angeles,  Cal. 

Hedges,  Halstead  S Charlotteville,  Va. 

Held,  R.  Johnson 616  Madison  Ave.,  New  York. 

Hinkel,  F.  W 581  Delaware  Ave.,  Buffalo,  N.  .Y. 

Holmes,  Christian  R 8  East  8th  St.,  Cincinnati,  Ohio. 

Holmes,  Edgar  M 531  Beacon  St.,  Boston,  Mass. 

Hopkins,  F.  E 25  Harrison  Ave.,  Springfield,  Mass. 

Hopkins,  Wm.  F 803  Sutter  St.,  San  Francisco,  Cal. 

Hubbard,  Thomas 205  Ontario  St.,  Toledo,  Ohio. 

Hubby,  Lester  M 27  West  68th  St.,  New  York 

Hurd,  Lee  M 15  East  48th  St.,  New  York. 

Hyatt,  Frank The   Rochambeau,   815   Connecticut  Ave.. 

Washington,  D.   C. 

Iglauer.  Samuel 22  W.  7th  St.,  Cincinnati,  Ohio. 

Ingals,  E.  Fletcher 104  Michigan  Ave.,  Chicago,  111. 

Ingersoll,  John  M 1021  Prospect  Ave.  Cleveland,  Ohio. 

Jack,  F.  L 215  Beacon  St.,  Boston,  Mass. 

Jackson,  Chevalier Westinghouse  Bldg.,  Pittsburg,  Pa. 

Jackson,  Oliver  H 34  North  Main  St.,  Fall  River.  .Mass. 

Jervey,  J.  W Greenville,  S.  C. 

Joachim,  Otto 501  Macheca  Bldg.,  New  Orleans,  La. 

Johnson,  Walter  B 170  Broadway,  Paterson,  N.  J. 
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Johnston,  Richard  H 807  North  Charles  St.,  Baltimore,  Md. 

Jones,  Clarence  Porter 118  32nd  St.,  Newport  News,  Va. 

Keiper,  Geo.  F .  .  .  : Lafayette,  Ind. 

Kenefick,  Jos.  A 78  E.  54th  St.,  New  York. 

Kennon,  Beverly  R 64  Granby  St.,  Norfolk,  Va. 

Kent,  J.  L 811  Church  St.,  Lynchburg,  Va. 

Kerrison,  Philip  D 58  West  56th  St.,  New  York. 

Kimball,  Irving  E 717  Congress  St.,  Portland,  Me. 

Kirkendall,  J.  S Ithaca,  N.  Y. 

Kittredge,  Frank  E Masonic  Temple,  Nashua,  N.  H. 

Knowles,  W.  F 220  Clarendon  St.,  Boston,  Mass. 

Kopetzky,  Samuel  J 616  Madison  Ave.,  New  York. 

Kuyk,  D.  A 506  E.  Grace  St.,  Richmond,  Va. 

Kyle,  D.  Braden 1517  Walnut  St.,  Philadelphia,  Pa. 

Kyle,  John  J The  Newton  Claypool  Bldg.,  Indianapolis,  Ind. 

Large,  Secord  H 536  Rose  Bldg.,  Cleveland,  Ohio. 

Lasalle,  J.  J 226  Michigan  St.,  Toledo,  Ohio. 

Lederman,  M.  D 58  East  75th  St.,  New  York. 

Leland,  Geo.  A 354  Commonwealth  Ave.,  Boston,  Mass. 

Lester,  John  C 432  Madison  Ave.,  New  York. 

Levy,  Robert Metropolitan  Bldg.,  Denver,  Colo. 

Lewis,  Robert 48  West  40th  St.,  New  York. 

Lincoln,  Wm.  R Lenox  Bldg.,  Cleveland,  Ohio. 

Linhart,  C.  P 106  East  Broad  St.,  Columbus,  Ohio. 

Lockard,  Lorenzo  B Metropolitan  Bldg.,  Denver,  Col. 

Loeb,  H.  W 537  North  Grand  Ave.,  St.  Louis,  Mo. 

Logan,  Jas.  E 1208  Wyandotte  St.,  Kansas  City,  Mo. 

Loughran,  Robt.  Livingston 62  W.  52nd  St.,  N.  Y. 

Lowman,  John  B 142  Park  Place,  Johnstown,  Pa. 

Lutz,  Stephen  H 284  Hancock  St.,  Brooklyn,  N.  Y. 

Mabon,  John  S 721  Sandusky  St.,  Allegheny,  Pa. 

MacKenty,  John  Edmund 43  W.  54th  St.,  N.  Y. 

Macpherson,  D 467  Manhattan  Ave.,  New  York. 

Makuen,  G.  Hudson- 1627  Walnut  St.,  Philadelphia. 

Malcolm,  Pency  E.  D 55  West  55th  St.,  New  York. 

Martinez,  Emilio 56  Neptune  St.,  Havana,  Cuba. 

Mason,  Wm.  Beverly.  .  .  .812  Connecticut  Ave.,  Washington,  D.  C. 

.Matthews,  Justus 123  South  Main  St.,  Rochester,  Minn. 

Means,  Chas.  S 715  North  High  St.,  Columbus,  Ohio. 

Mercer,  Wm.  F 400  W.  Grace  St.,  Richmond,  Va. 

Mial,  Leonidas  L 139  West  12th  St.,  New  York. 

Miller,  Clifton  M 217  E.  Grace  St.,  Richmond,  Va. 
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Miller.  Frank  E 22  West  31st  St..  New  York. 

Alilligan,  Robert AYestingkouse  Building.  Pittsburg,  Pa. 

Mooney,  Jas.  J 393  7th  St.,  Buffalo.  X.  Y. 

Aloore.  Thomas  W 1048  Third  Ave..  Huntington.  W.  Va. 

Alorgenthau.  Geo 34  Washington  St.,  Chicago,  111. 

Alosher,  Harris  P 828  Beacon  St.,  Boston.  Mass. 

Moss,  Kobert  E Hicks  Bldg.,  San  Antonio,  Tex. 

Alunger.  Carl  E Waterbury.  Conn. 

Murphy,  John  W 4  West  17th  St..  I  lincinnati,  Ohio. 

Murray,  Gilbert  U 436  Wyoming  Ave..  Scranton.  Pa. 

Myers,  Harry  L Taylor  Bldg..  151  Granby  St..  Norfolk.  Va. 

Myles.  Robert  C 46  West  38th  St..  New  York. 

McCaw,  James  F 114  Sterling  St..  Watertown,  N.  Y. 

McClelland,  Lefferts  A 78  McDonough  St.,  Brooklyn.  N.  Y. 

Mc(  !oy,  John  J 157  West  73rd  St..  New  York. 

McCullagh.  Samuel 35  Park  Ave..  New  York. 

McKernon,  Jas.  F 62  West  52nd  St..  New  York. 

MrKimmie.  0.  A.  M.  .  .  .1330  Mass..  Ave.,  X.  AY.  AYashington.  D.  C. 

AIcLaury.  Frank  II AYestport,  Conn. 

AIcReynolds.  John  0 Wilson  Building,  Dallas.  Tex. 

Off,  Henry  J 121  South  18th  St..  Philadelphia.  Pa. 

i  >  "Kelley.  Jas.  P 501  Alacheca  Bldg..  New  Orleans.  La. 

Oppenheimer.  Seymour 45  East  60th  St..  New  A^ork 

Packard.  Francis  R 304  South  19th  St..  Philadelphia.  Pa. 

Page.  John  R 27  East  57th  St..  New  York,  X.  A'. 

Page,  Lafayette 224  X.  Aleridian  St..  Indianapolis,  Ind. 

Park.  J.  Walter 32  North  2d  St..  Harrisburg,  Pa. 

Parker.  Edward  F 70  Hassell  St..  Charleston.  S.  C. 

Patterson.  Jas.  A 214  Burns  Bldg..  Colo.  Springs.  Colo. 

Phillips,  Wendell  C 40  AYest  47th  St..  New  York. 

Pierce,  Xorval  H 31  AYashington  St..  Chicago,  111. 

Pischell,  Kaspar 1817  California  St..  San  Francisco,  Cal. 

Quinlan,  F.  J 33  West  38th  St..  New  A'ork. 

Rae,  John  B 247  AYest  70th  St.,  New  A^ork. 

Ray.  J.  M 432  AYest  Chestnut  St..  Louisville.  Ky. 

Reik.  Andrew  J.  X 506  Cathedral  St.,  Baltimore,  Aid. 

Reik.  Henry  O 506  Cathedral  St..  Baltimore,  Aid. 

Renner.  W.  Scott 341  Linwood  Ave..  Buffalo.  X.  Y. 

Reuling,  C4eo 103  West  Alonument  St.,  Baltimore,  Aid. 

Richards.  Oeorge  L 124  Franklin  St.,  Fall  River.  Alass. 

Richards.  John  D 8  E.  54th  St..  New  York. 

Richardson,  Chas.  W.  .1317  Connecticut  Ave..  Washington,  D.  C. 
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Roberts,  Walter 33  South  19th  St.,  Philadelphia.  Pa. 

Roberts,  W.  Humes 161  East  Colo.  St.,  Pasadena,  Cal. 

Robinson,  John  A 10  E.  list  St.,  New  York. 

Roe,  John  0 28  Clinton  Ave.,  N.,  Rochester,  N.  Y. 

Root,  Arthur  G 218  States  St.,  Albany,  X.  V. 

Rosenheim,  Sylvan 1710  Linden  Ave.,  Baltimore.  Rid. 

Ross,  Geo.  T 623  Dorchester  St.,  West  Montreal,  Can. 

Roy,  Dunbar Grand  Opera  House  Block,  Atlanta,  Ga. 

Sandles,  C.  C Westinghouse  Bldg.,  Pittsburg-,  Pa. 

Sauer,  Wm.  E Grand  and  Washington  Aves.,  St.  Louis.  Mo. 

Scarlett,  Rufus  B 1009  Chestnut  St..  Philadelphia.  Pa. 

Sharp,  J.  Clarence 62  West  16th  St..  New  York. 

Shattuck,  Warren  S..  Jr 160  Clinton  St.,  Brooklyn.  X.  V. 

Sheppard,  J.  E 130  Montague  St.,  Brooklyn.  X.  Y. 

Shorter,  J.  H Macon,  Ga. 

Shurley,  B.  R 32  West  Adams  Ave.,  Detroit,  Mich. 

Skillern,  Ross  Hall 2032  Chestnut  St.,  Phila.,  Pa. 

Sluder,  Greenfield 3512  Washington  Ave.,  St.  Louis,  Mo. 

Smith,  A.  John Yonkers,  New  York. 

Smith,  Harmon 11  West  19th  St.,  New  York. 

Smith,  S.  Mac  Cuen 1129  Spruce  St.,  Philadelphia,  Pa. 

Smith,  W.  Harvey 250  Donald  St.,  Winnipeg,  Manit. 

Smith,  E.  Terry 75  Pratt  St.,  Hartford,  Conn. 

Smyth.  Herbert  E 376  John  St.,  Bridgeport,  Conn. 

Solenberger,  Amos  R 106  E.  St.  Train  St.,  Colo.  Springs,  Colo. 

Sondern,  Paul  F 16  Church  St.,  Montclair,  N.  J. 

Sperry.  Frederick  X 33  College  St.,  New  Haven,  Conn. 

Spratt,  ('has.  X.  .Reid  cor.  9th  St.&Xieollet  Ave..  Minneapolis,  Minn. 

Steel,  Geo.  E Broadway  &  79th  St..  New  York. 

Stein,  Otto  Jacob 100  State  St..  Chicago,  111. 

Sterrett,  John  Kennedy 320  Smith  Block,  Pittsburg,  Pa. 

Stillman,  F.  L 118  East  Broad  St.,  Columbus.  ( >hm. 

Stout.  Geo.  C 1611  Walnut  St.,  Philadelphia.  Pa. 

Stucky,  J.  A The  McClelland  Bldg.,  Lexington,  Ky. 

Theisen,  Clement  F 172  Washington  Ave.,  Albany,  X.  Y. 

Thigpen,  C.  A 13  South  Ferry  St.,  Montgomery,  Ala. 

Thigpen,  F.  M 13  South  Ferry  St.,  Montgomery,  Ala. 

Thompson,  John  A 628  Elm  St.,  Cincinnati,  Ohio. 

Thompson,  J.  C 202  Ninth  Ave.,  Pittsburg,  Pa. 

Thomson,  John  J 10  West  17th  St..  Xew  York. 

Thrasher,  A.  B X.  E.  Cor.  7th  and  Race  Sts.,  Cincinnati.  Ohio. 

Thrasher,  Wade.  .  .  .X.  E.  Cor.  7th  and  Race  Sts..  Cincinnati,  Ohio. 
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Trowbridge,  D.  H Fresno,  Cal. 

Tunis,  Joseph  P St.  Martins,  Philadelphia,  Pa. 

Turnbull,  Thomas 835  Wheaton  Ave.,  Allegheny,  Pa. 

Tyson,  Henry  Hawkins 47  West  51st  St.,  New  York. 

Vail,  Derrick  T 24  East  8th  St.,  Cincinnati,  Ohio. 

Vansant,  Eugene  L 1929  Chestnut  St.,  Philadelphia,  Pa. 

Voislawsky,  A.  P 128  West  59th  St.,  New  York 

Wagner,  Henry  L 2303  Bush  St.,  San  Francisco,  Cal. 

Wales.  Ernest  DeW.  .  .320  North  Meridian  St.,  Indianapolis,  Ind. 

Waterman,  Jas.  S 676  St.  Marks  Ave.,  Brooklyn,  N.  Y. 

Webster,  Geo.  A 419  Boylston  St.,  Boston,  Mass. 

Wells,  Walter  A The  Rochambeau,  Washington,  D.  C. 

White,  Joseph  A 200  East  Franklin  St.,  Richmond,  Va. 

Whiting,  Frederick 19  W.  47th  St.,  New  York. 

Wiener,  Alfred 616  Madison  Ave.,  New  York. 

Wilson,  Norton  L 410  Westminster  Ave.,  Elizabeth,  N.  J. 

Winslow,  John  R The  Latrobe  Apts.,  Charles  &  Read  Sts., 

Baltimore,  Md. 

Wishart,  D.  J.  Gibb 47  Grosvenor  St.,  Toronto,  Can. 

Wood,  George  B 129  South  18th  St.,  Philadelphia.  Pa. 

Woodward,  John  F 153  Granby  St.,  Norfolk,  Va. 

Worthington,  Thos.  C 1022  Madison  Ave..  Baltimore,  Md. 

Yates,  D.  G 79  West  104th  St.,  New  York. 

Yankauer,  Sidney 616  Madison  Ave.,  New  York. 

HONORARY     FELLOWS. 

Ballanee,  C.  E 106  Harley  St.,  London,  W.,  Eng. 

Bell,  Alex.  G 1336  19th  St..  Washington,  D.  C. 

Chiari,  Ottokar Bellariastrasse  12,  Vienna,  Austria. 

(iradenigo,  Gius Corso  Vittorre  Emmanuele  44,  Turin,  Italy. 

Grant,  Duudas 18  Cavendish  Square,  London,  W.,  Eng. 

Heryng,  T Jasna  10,  Warsaw,  Russia. 

Jansen,  A Hardenbergst  12,  Berlin,  Germany. 

Karwowski,  C Warsaw,  Russia. 

Killian,  Gustav Berlin,  Germany. 

Law,  Edward 8  Wimpole  St.,  Cavendish  Sq.,  London,  Eng. 

Love,  James  Kerr 650  Shields  Road,  Pollokshields,  Glasgow, 

Scotland. 

Luc  H 54  Rue  de  Varenne,  Paris. 

Macintyre,  John 179  Bath  St.,  Glasgow,  Scotland. 

Martin,  A 25  Rue  de  General  Foy,  Paris. 

Moure,  E.  J 25  Cours  du  Jardin  Public,  Bordeaux,  France. 
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Onodi.  Adolph o'Uetza  12,  Budapesth,  Hungary. 

Politzer,  Adam 1  Gongazagesse  Square,  Vienna. 

Poyet,  George 15  Rue  de  Milan,  Paris,  France. 

Semon,  Sir  Felix Rignall.  Great  Missenden,  Bucks,  Eng. 

Sehmieglow,  E 18  Norregade,  Copenhagen,  Denmark. 

Sendziak,  J Marzaekowska  139,  Warsaw.  Russia. 

Turner,  Logan 27  Walker  Street,  Edinburgh,  Scotland. 

Woakes,  Edward Belvoir  House,  Fareham,  Hants,  Eng. 

Wolfenden,  R..  X.  76  Wimple  St.,  Cavendish  Sq.,  London,  W..  Eng. 
Ziem,  C.  H 75  San  R,  Danzic.  ( rermany. 
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OFFICERS. 


SECRETARY  AND  TREASURER. 

1896    to    1900  1901    tol907 

Robert  Cunningham  Myles,  M.D.  Ewing  W.  Day,  M.  D. 

1901   to   1906 
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Brown,  II.  B.  Otitis  externa  circum- 
scripta. Furuncle  of  external  audit- 
ory  canal,    xviii:    1912:    413. 
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Bullet.  Removal  from  inner  wall  of 
middle  ear.  (Moore.)  xv:  1909: 
4(19. 

Calcium  Sulphide  in  the  treatment  of 
aural  suppuration.  (Steel),  xvi: 
1910:    333. 

Caldwell,  E.  W.  Further  observations 
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peritracheal  tumor,    xiv:  1908:  376. 

Chiari,  O.  Treatment  of  cancer  of 
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phagoscope.  Report  of  a  case, 
xiv:    1908:    369. 
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of  nasal  sarcoma.     (Brown,  J.   P. ) 

xvi:    1910:   255. 
Contribution    to    the    pathology    and 
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xiv:    1908:   362. 
Craig.    R.    H.     Report    of    extirpation 
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tal sinuses.      (Loeb.)      xviii:    1912: 

27. 
Culbert,  W.  L.     Report  of  a   ease  of 
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Curtis,  H.  Holbrook.     Antrum  gouges 

and  knives,     xiv:    1908:   270. 
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tors in  cases  of  mastoid  involvement, 
xiv:    1908:   198. 

Development  of  hearing.  (Anderson.) 
xvi:    1910:    29. 

Development,  mental,  in  the  deaf 
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Gallaher,  T.  J.  Antral  rasps,  xvii: 
1911 :    229. 

Gallaher,  T.  J.  Preservation  of  the 
anterior  wall  in  the  external  frontal 
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Heath    Operation.      Technic.       (Rich- 
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for  inflating  the  tube  and  tym- 
panum,    xv :   1909:  516. 

Hubbard,  T.  Accessory  sinus  sup 
puration  in  scarlatina,  xvii:  1911: 
79. 

TIudson-Makuen,  G.  Medico-educa- 
tional problem  of  the  deaf  child. 
xvii:    1911  :    208. 

IIudson-Makuen,  G.  Mutism  in  other- 
wise normal  children,  with  report 
of  case,     xviii:    1912:   446. 

IIudson-Makuen,  G.  Physiology  and 
psychology  of  hearing  with  special 
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Hubbard.)      xv :    1909:    516. 

Influenza.     Complicated  by  membran- 


INDEX     TO      TRANSACTIONS. 


11 


ous       pharyngitis.  (Woodward.) 

xiv:    1908:  "342. 

Ingals,  E.  F.  Bronchoscopy  and  oeso- 
phagoseopy.  The  technique,  utility 
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Instruments.  Presentation  of  new  in- 
struments for  oesophagus.  (Mo- 
sher.)      xv :    1909:    393. 

Instruments,  presentation  of  tonsil 
and  nasal.  (Yankauer.)  xv:  1909: 
318. 

Instruments.  Tonsil  forceps.  (Rich- 
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1909:    337. 
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Laboratory  aids  to  otologic  diagnosis. 

CSondern.)      xvi:    1910:    111'. 
Laboratory      methods      as      aids      in 
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iii    the.       (Martinez.)      xiv:'    1908: 

281. 
Larynx.     Benign  growths.      (McCoy.) 
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(Barnhill.)     xviii:   1912:  256. 

Lateral  sinus  thrombosis,  complicated 
by  typhoid  fever.  Report  of  a  case. 
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port of  a  case.  (Stein.)  xvii: 
1911:  380. 

McCowen,  Miss.  The  development  of 
speech  reading  in  the  deaf  child. 
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(Kyle,  J.  J.)     xiv:    1908 :   412. 

Mastoidectomy.  Secondary  efforts  to 
hasten  healing.  (Reik,  H.  O.) 
xvii:    1911:    340. 

Mastoiditis,  Acute.  The  aborative 
treatment  of.  (Bane.)  xviii:  1912: 
492. 

Mastoiditis  Atypical.  See  symposium. 
xvii:    1911:' 134. 

Mastoiditis.  A  case  of  otoantritis  in 
an  infant  four  months  old.  (Wells.) 
xv :  1909:  448. 

Mastoiditis.  Chronic  suppurative. 
(Reik.)      xv :    1909:   240. 

Mastoiditis,  in  scarlet  fever  and 
measles.       (Alderton.)      xvi:    1910: 

2  2  7 . 

Mastoiditis,  primary,  with  objective 
tinnitus  aurium.  (Smith,  S.  MacC.) 
xiv:   1908:  389. 

Mastoiditis,  report  of  atypical  and 
typical  cases  of  sinus  thrombosis 
complication.  (Pabnev.)  xiv: 

1908:   437. 

Mastoiditis.  Some  interesting  cases. 
(Winslow.)     xvii:  1911:  494. 

Mastoiditis.     Value      of      differential 
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•blood  count  and  bacteriological  ex- 
amination of  aural  discharge  as 
diagnostic  factors.  (Deneh.)  xiv: 
3908:   198. 

.Mastoiditis.  Value  of  vaccine  therapy 
in  cases  complicating  acute  infec- 
tious diseases.  (McKernon.)  xvi: 
1910:  238. 

Maxillary  sinus,  capacity  and  superfi- 
cial area.     (Loeb.)     xviii:  1912:  27. 

Maxillary  sinus.  See  nasal  accessory 
sinuses. 

Maxillary  Readjustment.  Its  effect 
upon  the  development  of  the  nasal 
chambers  and  face.  (Brown,  G.  V. 
I.)     xvi:   1910:  274. 

Measles,  mastoiditis  in.  (Alderton.) 
xvi:    1910:   227. 

Medico  educational  problem  of  the 
deaf  child.  (Hudson-Makuen.) 
xvii:   1911:   208. 

Membranous  pharyngitis  complicating 
influenza.  (Woodward.)  xiv:  1908: 
342. 

Meningitis  and  death  in  three  days 
following  acute  suppurative  otitis 
media.  (Fleming.)  xvii:  1911: 
5 1 5 . 

Meningitis  due  to  nasal  accessory 
sinus  disease.  (Stucky.)  xvii: 
1911:    402. 

Meningitis.  Nature,  cause,  diagnosis 
and  principles  of  surgical  relief. 
(Kopetzky.)     xviii:   1912:   116. 

Meningitis.  Subdural  drainage  in 
brain  abscess  and  purulent.  I  Day.) 
xvii:    1911:   335. 

Meningitis,  surgical  treatment. 

(Haynes.)     xviii:  1912:  186. 

Middle  ear  affections,  a  note  concern- 
ing the  use  of  Siegel's  otoscope  in. 
(Sheppard.)      xv:    1909:   358. 

Middle  ear.  prognosis  in  deafness  due 
to  chronic  non-suppurative  disease 
of  the.     (Harris.)     xiv:   190S:   321. 

Middle  Ear.  Removal  of  a  bullet 
from  inner  wall.  (Moore.)  xv: 
1909:  469. 

Middle  ear.  rhinestone  in.  (Theisen.) 
xvi:    1910:    200. 

Middle  turbinate,  bone  cvsts  of. 
i  Skillern.)      xvi:    1910:    185. 

Middle  turbinated  body,  some  observa- 
tions upon  the  removal  of.  (Kvle, 
J.  J.)     xvi:    1910:    352. 

Miller,  F.  E.  Yocal  art  science,  xviii: 
1912:   69. 

Moore,  T.  W.  "Removal  of  a  bullet 
from  the  inner  wall  of  the  middle 
ear.     xv:   1909:  469. 

Mosher,  H.  P.  Some  observations  on 
oesophageal  eases  and  the  presenta- 


tion of  two  new  instruments,  xv: 
1909:   393. 

Mucocele  of  the  nasal  accessory 
sinuses.  Three  cases.  (Hastings.) 
xvii:    1911  :    500. 

Muscles  of  the  middle  ear,  a  theory 
on  the  function  of,  resulting  in  a 
modification  of  the  theory  of  hear- 
ing.     (Wales.)      xv:    1909:    476. 

Mutism  in  otherwise  normal  children. 
I  Makuen.)      xviii:    1912:    446. 

Myers,  H.  L.  A  plea  for  conserva- 
tism in  the  treatment  of  certain  af- 
fections of  the  nose  and  ear.  xiv: 
1908:   276. 

Myles,  R.  ( '.  Fathology  and  treat- 
ment of  recurrent  quinsy,  xv :  1909: 
■14. 

Myles,  R.  C.  Symptoms  and  diagnosis 
of  diseases  of  the  salivary  appara- 
tus,    xvii:    1911  :    20. 

Myxoedema.  A  note  on  the  aural 
manifestations.  (Smith,  S.  MacC.) 
xvi:    1910:    249. 

Myxo-sarcoma,  nasal.  (Ross.)  xv: 
"1909:  249. 

Xagle,  Evelyn  W.  Results  of  vaccine 
therapv  in  chronic  suppurative  ears, 
xvi:   1910:   132. 

Xasal  Accessory  Sinuses.  A  plea  for 
conservatism  in  treatment.  (Myers.) 
xiv:   190S:    276. 

Xasal  accessory  sinuses,  a  study  of 
the  anatomic  relations  of  the  optic 
nerve  to  the.  (Loeb.)  xv:  1909: 
256. 

Xasal  Accessory  simis.  Absence  of 
outer  sphenoidal  wall  in  a  fatal  op- 
erative case,  etc.  (Emerson,  F.  P.) 
xiv:    190S:  380. 

Xasal  Accessory  Sinuses.  Acute  and 
chronic  inflammation  of  maxillary 
sinus.  (Worthington.)  xvii:  1911: 
469. 

Xasal  accessory  sinuses  and  tonsillar 
ring  as  portals  of  entry  of  infectious 
diseases.  (Rosenheim.)  xiv:  190S: 
303. 

Xasal  Accessory  Sinuses.  Antrum  of 
Higmore.  Puncture  of  followed  by 
septic  pemphigus  and  death.  (Cul- 
bert.)     xvi:   1910:   366. 

.Vasal  Accessory  Sinuses.  Autogenous 
vaccines  in  a  case  of  chronic  frontal 
sinus       suppuration.  (Overman.) 

xvii:    1911  :    399. 

Xasal    accessory   sinuses,   chronic   sup- 
purative  diseases   of.      (Reik.)     xv: 
1909:    240. 
!    Nasal  Accessory  Sinuses.     Diseases  of 
and    their    relation    to    pathological 
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changes     in     the     eye     and     orbit. 
(Holmes,  C.  E.)     xiv :   1908:  218. 

Xasal  Accessory  Sinuses.  Foreign 
body  in  maxillary  antrum.  (Mc 
Reynolds.)    xiv:    1*908:    284. 

Nasal  accessory  sinus  suppuration  in 
scarlet  fever.  (Hubbard.)  xvii: 
1911:    79. 

Xasal  accessory  sinuses,  further  ob- 
servations on  the  X-Eay  examina- 
tion of.  (Caldwell.)  xiv:  1908: 
25 1 . 

Xasal  Accessory  Sinuses.  Intra  nasal 
frontal  sinus  operation.  (Worthing- 
ton.)      xv :    1909:    58. 

Xasal  Accessory  Sinuses.  Intranasal 
method  of  opening  the  frontal  sinus. 
(Thompson.)     xvi:  1910:  311. 

Xasal  Accessory  Sinuses.  Malignant 
diseases  of  sphenoidal.  (Rov.)  xv: 
1909:    124. 

Xasal  accessory  sinuses,  meningeal  and 
cerebral  complications  resulting 
from  diseases  of.  (Stuckv.)  xvii: 
1911  :    402. 

Xasal   Accessory  Sinuses.     Optic  neu- 
ritis   benefitted    by    operation    upon 
the  sphenoid  and  post-ethmoid  cells. 
Smith,  H.)      xvii:   1911:   65. 

X'asal  Accessory  sinuses.  Preserva- 
tion of  the  anterior  wall  in  external 
operations  on  the  frontal.  (Galla- 
her.)      xvii:    1911  :    76. 

Xasal  Accessory  Sinuses.  Some  un- 
usual frontal  sinus  cases.  (Theisen.) 
xv :    1909:    331. 

X'asal  Accessorv  Sinuses.  Sphenoidal. 
(Grayson.)    'xv:   1909:   334. 

Xasal  Accessory  Sinuses.  Surgery  of 
the  frontal  sinus.  (Gallaher.)  xvi: 
1910:   411. 

Xasal  Accessory  Sinuses.  Three  cases 
of  mucocele.  (Hastings.)  xvii: 
1911:  500. 

X'asal  Accessory  Sinuses.  Two  cases 
of  abscess  of  the  frontal  lobe  of 
the  brain  secondarv  to  sinusitis. 
(McCoy.)     xvi:   1910:   372. 

X'asal  and  Aural  Cellular  Spaces. 
The  present  status  of  the  surgical 
treatment.     (Reik.)     xv:  1909:  240. 

Xasal  Chamber.  Changes  resulting 
from  maxillary  readjustment. 
(Brown,  G.  V.  I.')      xvi:    1910:    274. 

Xasal  deformities,  surgerv  of  external. 
(Beck.)     xiv:  1908:  1.* 

X'asal  Deformities.  Correction  by 
subcutaneous  method.  (Roe.)  xiv: 
1908:    31. 

X'asal  Deformities.  Correction  by  use 
of  paraffin.  (Smith,  H.)  xiv: 
1908:   47. 


Xasal    Hemorrhage.     See    epistaxis. 
Xasal.     Malignant  disease.      (Holmes, 

E.   M.)      xiv:    1908:    260. 
X'asal    Mvxo-Sarcoma.       (Ross.)       xv: 

1909:  249. 
X'asal      Obstruction.  Experimental 

study   of   its   effects.      (Anderson.) 

xv :  '1909:   80. 


Part    I.    (Greene.) 
Part  II.  (Wright.) 


Nasal    Prosthesis. 

xvii:   1911:   230. 
Xasal  Prosthesis. 

xvii:   1911  :   231. 
X'asal  Polypi.     Exenteration     of     the 

middle    turbinated    body     and    eth- 
moidal cells  en  masse.     (Ballenger.) 

xv :    1909:    497. 
Xasal     polyps     and     their     variation. 

(Babbitt.)     xviii:   1912:   426. 
Xasal.     Rhabdomyoma.     (Vail.)    xiv: 

190s  :    241. 
X'asal  septum,   abscess  of.      (Keiper.) 

xvi:    1910:   303. 
X'asal  Septum.     End    results    of    the 

submucous  resection.      (Cobb.)   xvi: 

1910:    180. 
Xasal  Septum.     The  incision  for  sub- 
mucous  resection.      (Yaukauer.)    xv: 

1909:    117. 
Xasal   Septum.     Submucous  resection. 

(Rosenheim.)     xvii:   1911:  453. 
Xasal  stenosis,  results  and  possibilities 

of    widening    the    dental    arches    in. 

(Black.)     xvi:   1910:   261. 
X'asal    suppurations,    vaccine    therapy 

in.      (Beck.)      xiv:    190S:   459. 
Xaso-Pharvngoscope.        (Holmes,      E. 

M.)      xvii:   1911:   190. 
Naso-Pharynx.        Anomalous 

(Clark.)'     xiv:    1908:    365. 
Xaso-pharvnx,  teratoma  of. 

xviii:    1912:    322. 
X'ecrosing    mastoid    without 

ment  of  antrum  or  ear.     (Fleming.) 

xvii:    1911  :    511. 
Xephritis,   acute,   following  acute  ton- 
sillitis.     (Loeb.)      xvi:    1910:    146. 
Xerve,  Optic.     See  (Loeb.)    xv:1909: 

256. 
Xeuritis.  Optic.     Benefitted  by  opera- 
tion   upon    the    sphenoid    and    post 

ethmoid   cells.      (Smith,   H.)      xvii: 

1911:   65. 
Xeuroses     of    the    nose.     (Grayson.) 

xiv:    1908:    205. 
X'ewer    therapeutic    measures    in    ear. 

nose  and  throat  affections.     (Beck.) 

xvi:   1910:   337. 
Xon-Suppurative  Chronic   Middle  Ear 

Diseases.      Prognosis    for    deafness. 

(Harris.)     xiv:   1908:   321. 
Xose,  fibroma  of.     (Kvle,  J.  J.)  xvii : 

1911:   394. 


folds. 
(Coffin.) 

involve- 
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Nose,    laboratory    aids    in    diagnosis. 

Beck.)     xvi:  1910:  315. 
Xose,    sarcoma    of.      (Farrell.)      xvi: 

HMO:    203. 
Xose     and     Throat.     Four     cases     of 

sarcoma  treated  with  Coley's  serum. 

(Large.)      xvii:   1911  :    364. 
Xose,      throat      and      ear      affections, 

pathological      histology.         (Beck.) 

xvii:    1911:    368. 
Xote  on  the  use  of  alcohol   in  acces- 
sory sinus  disease.      (Lutz.)     xviii : 

1912:    432. 
.\ Hyes.  F.  B.     The  development  of  the 

teeth    and    occlusion    as    factors    in 

the  development  of  the  facial  bones. 

xviii:    1912:    275. 

Observations  on  operations  ami  o]  era- 
tors  in  the  London  hospitals.  (Rob- 
erts.)    xvii:  1911  :  .127. 

Occlusion  of  both  anterior  nares  com- 
plete.    (Craig.)     xiv:  1908:  360. 

Oesophagoscope,  strictures  of  the 
oesophagus  dilated  through  the. 
(Clark.)      xiv:    1908:    3(19. 

Oesophagoscopy.  Four  cases  of  re- 
moval of  foreign  bodies.  (Yank- 
auer.)     xvii :   1911  :  305. 

Oesophagoscopy.  The  technique,  util- 
ity and  dangers.  (Ingalls.)  xv: 
1909:    362. 

Oesophagoscopy,  the  practicality  of. 
(Halsted.)     xv:   1909:  383. 

Oesophagoscopy.  Some  observations 
mi  oesphageal  cases.  (Mosher.)  xv: 
L909:   393. 

Oesophagus.  Four  cases  of  removal 
of  foreign  bodies  liv  oesophagoscopy. 
Yankauer.)     xvii':   1911  :  305. 

Oesophagus,  strictures  of  dilated 
through  the  oesophagoscope. 

(Clark.)      xiv:    1908:    369. 

Operation  for  thrombosis  of  sigmoid 
sinus,  etc.  (Allport.)  xiv:  190S: 
420. 

Operations.  After  treatment  of  nose, 
throat  and  ear.  (Goldsmith.)  xvii: 
1911  :   279. 

Opsonic  indices,  teehnic  fur  determin- 
ing.     (Beck.)      xiv:    1908:    459. 

Optic  Nerve.  A  study  of  its  relations 
to  the  accessory  cavities  of  the  nose. 
(Loeb.)      xv:    1909:    256. 

Optic  Neuritis.  (Holmes,  C.  R.)  xiv: 
1908:   218. 

Optic  Neuritis.  Reports  of  some 
cases  benefitted  by  operation  on  the 
sphenoid  and  posterior  ethmoid  cells. 
(Smith.  H.)      xvii:    1911:   65. 

Optic  Neuritis.  Sphenoidal  sinusitis 
in  relation  to.  (Tunis.)  xviii: 
1912:    31. 


Orthodontia.  Effects  of  maxillary  re- 
adjustment, etc.  (Brown,  G.  V.  I.) 
xvi:    1910:    274. 

Orthodontia  in  the  treatment  of  nasal 
-ten. i-.-.     (Black.)     xvi:  1910:  261. 

Orthodontia.  Supplementing  treat- 
ment by  the  rhinologist.  |  Ketch- 
am.)      xviii:    1912:   301. 

Ossiculectomy.  Selection  of  cases. 
(McKimmie.)     xvii:  1911:  289. 

Otitic  Brain  Abscess.  (Dench.)  xviii: 
1912:  238. 

Otitis  Externa.  (Sheppard.)  xvi: 
1910:    124. 

Otitis  externa,  bilateral  followed  by 
bilateral  sinus  thrombosis.  (Roy.) 
xviii:    1912:    268. 

Otitis  externa  circumscipta.  (II.  B. 
Brown.)      xviii:    1912:    413. 

Otitis  Media.  Acute  in  infancy  and 
childhood.  (Ellis.)  xiv:  "l908: 
486. 

Otitis  media,  chronica,  the  eustachian 
tube  in.  (Holmes,  E.  M.)  xviii: 
1912:    247. 

Otitis  media  suppurative,  phlebitis 
and  thrombosis  in.  (Phillips.)  xvi: 
1910:   210. 

Otitis  media  suppurative,  relation  of 
epitympanum  to.  (Blake.)  xiv: 
1908:    346. 

Otitis  Media  Suppurativa.  Treatment 
bv  calcium  sulphide.  (Steel.)  xv: 
1910:    333. 

Otitis  Media  Suppurative  Acuta. 
Meningitis  and  death  in  three  days. 
(Fleming.)      xvii:    1911:    515. 

Otitis  media  tuberculous,  followed  by 
cerebral  tuberculosis.  (Beik.)  xvi: 
1910:   394. 

Otitis  media  suppurative  chronica. 
Analysis  of  the  results  of  the  radical 
operation  in  123  cases.  (Phillips.) 
xw:    1909:    349. 

Otitic  media  suppurative  chronica. 
Analysis  of  the  results  obtained  in 
several  cases  operated  upon  by  the 
-ii  called  Heath  method.  (Smith.  S. 
MacCuen.)     xv:   1909:  351. 

Otitis  media  suppurative  chronica. 
End  results  in  000  cases  of.  (Shep- 
pard.)     xiv:    1908:    109. 

Otitis  media  suppurative.  Importance 
of  cerebral  lesions  complicating. 
(Smith,  S.  MacC.)      xv:    1909:   508. 

Otitis  media  suppurativa  chronica. 
Plea  for  conservative  treatment. 
I  Myers.)      xiv:    190^:    270. 

Otitis  media  suppurativa  chronica. 
Post-operative  effects  of  Stacke  op- 
eration. (McKernon.)  xiv:  1908: 
152. 

Otitis     media     suppurativa     chronica. 
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Recurrence  and  its  relation  to 
mastoid  and  intracranial  complica- 
tions. (Smith,  S.  MacGuen.)  xiv  : 
1908:    156. 

Otitis  media  suppurativa  chroncia. 
Selection  of  eases  for  ossiculectomy. 
(McKimmie.)     xvii:    1911:   289. 

Otitis  media  suppurativa  chronica. 
Unusual  complication  following  the 
radical  operation.  (Dench.)  xvi: 
1910:    361. 

Otitis  media  suppurativa  chronica. 
Eesults  of  vaccine  therapy  in. 
(Nagle.)     xvi:    1910:    132. 

Otitis  Suppurativa.  Vaccine  therapy. 
(Beck.)      xiv:    1908:   459. 

Oto-Antritis.  A  ease  in  an  infant 
four  months  old.  (Wells.)  xv : 
1909:    448. 

Otologic  diagnosis,  some  laboratory 
aids  to.'  (Sondern.)  xvi:  1910: 
114. 

Otosclerosis,  contribution  to  the  pa- 
thology and  treatment  of.  (Beck.) 
xviii:  "1912:    466. 

Otosclerosis,  etiology  of.  (Bryant.) 
xvii:   1911:   295. 

Overman,  F.  V.  The  use  of  auto- 
genous vaccines  in  a  case  of  chronic 
frontal  sinus  suppuration  following 
operation,     xvii:  1911:  399. 

Ozoena.      (Beck.)      xviii:    1912:    471. 

Ozoena.      (Cobb.)      xviii:    1912:    372. 

Packard,  F.  R.  The  clinical  aspects 
of  deaf -mutism,      xvi:    1910:    14. 

Page,  Lafavette.  Suppuration  of  the 
labyrinth"     xv:    1909:   520. 

Palate,  an  interesting  anomaly  of 
hard.      (Daly.)      xvii:    1911:   315. 

Palate,  IymphQ-sarcoma  of  soft.  Re- 
port of  a  case.  (Stein.)  xvii:  1911  : 
380. 

Papillomata  of  larynx,  etc.  (Makuen.) 
xvi:    1910:   401." 

Papillomata  of  Larynx.  Results  of 
treatment  of  a  case  by  X-Ravs. 
(Dunn.)     xv :   1909:  473. 

Paraffin,  correction  of  nasal  deformi- 
ties by  use  of.  (Smith,  IT.)  xiv: 
1908:    47. 

Paralysis  of  left  vocal  cord  caused  by 
peritracheal  tumor.  (Chenery.) 
xiv:    1908:    376. 

Pathological  changes  in  the  eye  ami 
orbit  in  diseases  of  the  nasal  ac- 
cessory sinuses.  (Holmes,  C.  R.) 
xiv:   1908:    218. 

Pathological    conditions    of    the    ear, 

nose  and  throat,    intestinal   auto-in- 

toxieation  as  a  factor  in  the  causa- 

"tionof.     (Stucky.)     xv:   1909:  251 


Pathological  histology  of  nose,  throat 
and  ear  affections.  (Beck.)  xvii: 
1911:  368. 

Pathology  of  acute  tonsillitis, 
i  Wood.)      xv :    1909:    324. 

Pathologv  of  malignant  diseases  of 
larynx.'     (Chappell.)     xv :  1909:  39. 

Pathology  and  treatment  of  quinsy. 
(Myles.)     xv :    1909:   54. 

Patterson,  J.  A.  The  climate  of  Colo- 
rado etiologically  and  therapeutical- 
ly considered,     xiv:    1908:   194. 

Patterson,  J.  A.  The  septic  bathing 
pool,  the  diseases  emanating  from 
it.     xviii:    1912:   490. 

Pemphigus.  Puncture  of  chronic  sup 
puration  of  the  antrum  of  Highmore 
followed  by  septic  pemphigus  and 
death.      (Gulbert.)     xvi:   1910:  366. 

Perforation  of  nasal  septum.  Method 
for  closing.  (Goldsmith.)  xvi: 
1910:   308. 

Peritracheal  Tumor.  Paralysis  of 
left  vocal  cord  caused  by.  (Chen- 
ery.)     xiv:   1908:   376. 

Persistent  bleeding  following  adenoid 
operation.  (Fleming.)  xvii:  1911: 
524. 

Pfahler,  G.  E.  The  Roentgen  ray  as 
an  aid  to  the  diagnosis  of  diseases 
of  the  sphenoid  sinus,  xviii:  1912: 
14. 

Pharyngitis,  membranous  complicating 
influenza.  (Woodward.)  xiv:  1908: 
342. 

Pharyngoscope.  Hay's.  Direct  in- 
spection of  naso-pharynx.  (Friden- 
berg.)     xvi:    1910:   253. 

Pharynx,  fibroma  of  the  naso.  Four 
cases.  (Chamberlin.)  xvii:  1911: 
51. 

Pharynx.  Fibrous  polyp  of  the  naso. 
Three  cases.  (Wells.)  xvii:  1911: 
41. 

Pharynx.  Lvmpho-sarcoma  of  soft 
palate.      (Stein.)      xvii:   1911:   380. 

Pharynx,  sarcoma  of  naso.  (Farrell.) 
xvi:   1910:   203. 

Pharynx,  naso,  direct  inspection  of, 
with  pharvngoscope.  (Fridenberg.) 
xvi:    1910':   253. 

Pharynx,  speculum  for  direct  examina- 
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